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II. POSITION, ELEVATION AND ICE THICKNESS OF STATIONS 
Renji NARUSE':' and Kotaro YOKOYAMA,:n:, 
1. Position and Elevation 
Observers: Renji Naruse, Yoshiaki Abe, 
Kazuyuki Shiraishi, Kotaro Yokoyama 
and Masayuki Kuwashima 
A traverse survey from the astronomic station at Syowa Station 
to Mizuho Camp was conducted on 10-23 September 1973, along 
route S-H-Z (see Fig. A) for determining geodetic positions and 
elevations of stations between the coastal region and Mizuho Camp. 
Instruments used are a Wild T2 theodolite and a Geodimeter (Hew-
lett-Packard Distance Meter). The number of traverse stations is 
109; the total distance connecting each station is 280 km. Astronom­
ic observations (sun shots) of azimuth were made at three stations 
so that the error of direction of the traverse line was corrected. 
The positions and elevations (above mean sea level) at Mikaeri Ter­
race (S 16) and Mizuho Camp were obtained as follows: 
Mikaeri Terrace: 
Mizuho Camp 
(69 °01 '5511 S 
{70 °41 '53"S 
40 °02'56 11 E), 554 m, 
44 °19'54 11 E), 2230 m. 
A triangulation survey for measurements of the ice sheet flow 
was carried out along route A (AOO 1-Al 64) during the austral sum-
mer of 1973-1974 (see report III in this volume). Positions and 
elevations of the triangulation stations were obtained by the results 
of the survey, based on the nunatak AOO 1 whose position was (71 ° 
47'28"S ; 36 °12'12"E) and elevation 2254 m given by the observations 
in 1969. 
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Astronomic observations by sun shots were made in 197 3 at M 54 
on the moraine field and at three nunataks near the Yamato Moun­
tains. 
At stations other than the above traverse or triangulation survey 
stations or astronomic control points, positions were determined by 
the use of navigational data, namely, azimuthes with a magnetic 
hand compass and distances with an odometer of a vehicle; eleva­
tions were by the barometric altimetry. The altimetry employed 
throughout the present oversnow traverses was the single altimeter 
method with two barometric altimeters; that is to say, readings of 
elevation differences between two stations were corrected only by 
air temperature not by variations of pressure. 
Positions and elevations of stations which were obtained along 
nine traverse routes are shown in Tables 2, 3 and 4. Positions 
and elevations along routes S (S31-Sl 21; S l69-S239), X and C were 
determined by the previous surveys in 1968-1971 by astronomic ob­
servations, navigational data, and barometric method (Fujiwara et 
al., 1971; Shimizu et al., 1972). The latitude and longitude of 
stations 1n Tables 2-4 are indicated up to the minimum order of 1 
second, 0. 1 minute, 1 minute or 0. I degree respectively regarding 
the accuracy in the determination of the positions. 
Supplemental stations were established along some traverse 
routes, i.e., one or two intermediate stations between two stations 
along routes H, Z, C and A; six intermediate stations along route 
S {Sl6-S30), giving such notations as Sl6-l, -2, -3, -4, -5 and -6. 
2. Ice Thickness 
Observer: Kotaro Yokoyama 
Ice thickness was measured by radio echo soundings along the 
traverse routes from Syowa Station to the Yamato Mountains via 
Mizuho Camp in 1973-1974 {see Fig. A). 
-8-
Used for the measurement were a radio echo sounder designated 
as SPRI (Scott Polar Research Institute) Mk II (1972) and a 3-ele­
ment Yagi antenna which was connected to the sounder. Another 
sounder of the same make was kept in reserve. The specifica­
tions of the sounder and antenna are shown in Table 1. The sound­
er was installed in an oversnow vehicle KD-608; the antenna was 
set up on a 2-ton sledge. 
The electromagnetic wave velocity of 1 71 m/ µsec was used to 
calculate the ice thickness. \Vhen multiple echoes were observed 
on the oscilloscope, the one with the longest echo time was re­
garded as the echo from the surface of the bedrock. 
The results of soundings along routes S-H-Z, X, C, D, A, and 
S (Sl 69-S239) are shown in Tables 2 and 3. The dash (-) in the 
column of one-way echo time indicates that no echo was observed 
at the station concerned in spite of sounding, the reason of which 
remains unknown. 
3. 10 m Snow Temperature 
Observer: Renji Naruse 
Snow temperature at 10 m depth was measured at four stations 
by using a steam-operated drill (Na ruse and Suzuki, 197 5) and a 
thermistor-thermometer. Results are as follows: -20.1° C at 
HlOl, -29. 4 ° C at C98, -34. 0 ° C at S200, and -33. 5 ° C at A022 
(measured in a crevasse). 
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Table 1. Specification of instruments. 
SPRI Mk II Radio echo sounder 
Transmitter: 
1. Center frequency 
2. Pulse power 
3. Pulse repetition 
Receiver: 
1. Center frequency 
2. 3 db band width 
3-element Yagi Antenna 
1. Gain 
interval 
2. Directional ratio (front/back) 
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Table 2. Positions, elevations and ice thicknesses of stations along route S-H-Z in Mizuho Plateau. 
Positions and elevations (indicated with asterisks) at the traverse survey stations were obtained 
by the traverse survey from Syowa Station to Mizuho Camp; the traverse stations are denoted by 
tJraverse No. as T003-Tl09. 
Radio Echo Sounding 
Station 
Traverse Latitude (S) Longitude (E) Elevation One-way Ice 
No. (m) echo time thickness Multiple echo time 
(µs) (m) (/ls) 
--
S 15-1 T 003 69° 00' 41" 40° 00 1 46" �:-: 510 
S 16 T 004 69 01 55 40 02 56 ,,, 554 .,, 
S 16-3 T 005 69 01 45 40 04 33 ,,. 578 .,, 
S 17 69° 01.7' 40 ° 05.3' 597 3.8 650 
S 17-3 T 006 69 01 34 40 06 25 ,,. 600 5.0 855 .,, 
S 18 69 01. 5 40 08. 1 618 3.4 581 
S 18-3 T 007 69 01 23 40 09 24 >:< 627 7.9 1351 6.1 
S 19 T 008 69 01 19 40 10 44 )::: 638 7.85 1342 6.8,7.3 
S 20 69 01.4 40 13.6 659 6.2 1060 5.5 
S 20-3 T 009 69 01 25 40 15 02 :;::: 683 6.35 1086 5.8 
S 21 69 Ol. 5 40 16. 7 708 
S 21-3 T 010 69 01 32 40 17 57 �::: 740 6.35 1086 5.7 
S 22 69 01. 6 40 19. 5 757 
S 22-1 T 011 69 01 35 40 19 55 !::: 764 6.65 1137 4.7, 5.0, 5.35, 5.5, 6.3 
S 23 69 01. 7 40 22. 4 788 
S 23-4 T 012 69 01 45 40 24 13 )::: 814 6.3 1077 4.4,5.3,5.9 
S 24 69 01. 8 40 2 5. 2 831 
S 24-1 T 013 69 01 49 40 26 02 ,,, 843 6.8 1163 4.7, 5.1, 5.9, 6.4 .,, 
S 25 T 014 69 01 58 40 28 07 :;::: 868 6.4 1094 4.4,5.0,5.6 
S 26 69 02. 2 40 31. 3 895 
S 26-5 T 015 69 02 17 40 33 02 �::: 915 6.2 1060 5.7 
S 27 6 9 02. 4 40 3 3. 8 919 6.2 1060 5.7,5.9 


















































Latitude (S) Longitude (E) 
69° 02' 42" 40° 36' 58" 
69° 02.8 1 40° 39.2' 
69 03 01 40 42 13 
69 03 .1 40 42. 5 
69 04 00 40 44 50 
69 04. 6 40 46. 4 
69 05 09 40 47 57 
69 05 32 40 48 57 
69 06 16 40 50 55 
69 07 07 40 53 11 
69 07. 6 40 54. 4 
6'9 08 1 7 40 56 13 
69 08 42 40 57 17 
69 09. 3 40 58. 9 
69 09 56 41 00 21 
69 10. 3 41 01. 3 
69 10 53 41 02 41 
69 11. 5 41 04.3 
69 11 55 41 05 15 
69 12. 3 41 06.2 
69 12 49 41 07 24 
69 13 16 41 08 25 
69 13. 9 41 09.9 
69 14 30 41 11 15 
69 14 40 41 11 54 
69 15. 0 41 13. 0 
69 15 28 41 14 37 
Radio Echo Sounding 
Elevation One-way Ice 
(m) echo time thickness Multiple echo time 
(µs) (m) (µs) 
,,, 945 7.0 1197 6.3 .,, 
962 7.3 1248 5.4,5.8,6.85 
-·- 988 7.6 1300 5.5,5.9,7.05 -,-
990 7.0 1197 5.5,6.2,6.6 
,:, 1021 7.5 1283 4.15,4.3,4.8, 5.2,7.0 
1022 7.95 1359 3.9, 4.15, 4.55, 4.7, 7 .35 
,:, 1035 7.8 1334 4.6, 6.0, 6.6, 7 .0 
,:, 1050 7.7 1317 4. 4, 5. 6, 6. 1, 6. 8, 7 . 2 
>:, 1071 7.6 1300 6.7,7.2 
,:, 1090 7.6 1300 6.3,6.7,7.2,7.35 
1096 7.35 1257 4.5, 4.8, 5.3, 6.5 
,:, 1124 8.5 1454 4. 8, 5. 0, 5. 7, 6. 4, 7 . 2 
>:, 1133 8.35 1428 5.0,6.6,7.6 
1143 8.4 1436 7.25,8.0 
,:, 1145 8.6 1471 6.9,7.6 
1168 8. 35 1428 7.2,7.8 
,:, 1162 7.6 1300 6.7 
1176 8.3 1419 5.1, 5. 7, 6. 7, 7. 3, 7. 9 
,:, 1186 8.4 1436 5.4,7.6,8.0 
1187 7.6 1300 6.1,7.0 
,:, 1207 8.4 1436 6.2,7.0 
,:, 1217 8.4 1436 7.2,7.8 
1224 7.9 1351 7.2 
>:, 1243 8.6 1471 7.0,7.9 
>:, 1247 
1245. 8.0 1368 















































6 9° 16 1 13 11 
69 17 15 
69 ° 17.8' 
69 18 08 
69 18 43 
69 19. 0 
69 19. 9 
69 20 30 
69 20 46 
69 21.1 
69 22.0 
69 22 44 
69 23 27 
69 24 34 
69 25. 2 
69 25. 7 
69 25 51 
69 26.6 
69 27 18 
69 28.0 
69 28 34 
69 2 9. 0 
69 30 01 
69 30. 2 
69 3 0 51 
69 3i. 0 
69 31. 9 
Longitude (E) 
41° 16' 4311 
41 18 54 
41° 20.3' 
41 21 03 
41 22 33 
41 23.5 
41 25. 8 
41 27 36 
41 28 12 
41 29. 1 
41 31. 5 
41 33 26 
41 34 33 
41 36 33 
41 37. 7 
41 38.5 
41 38 52 
41 40. 1 
41 41 25 
41 42. 8 
41 43 51 
41 44. 8 
41 47 28 
41 48. 0 
41 49 38 
41 50.1 
41 52.3 
Radio Echo Sounding 
Elevation One-way Ice 
(m) echo time thickness Multiple echo time 
(µs) (m) (µ s) 
,:< 1270 7.6 1300 
,:< 1280 8.0 1368 7.2,7.5 
1298 8.0 1368 6.9,7.3 
,:< 1309 7.6 1300 5.2,5.5 
,:, 1322 9.0 1539 5.3,5.8,8.4 
1321 9.6 1642 4.95, 5.05, 9.2 
1318 8.85 1513 4.7,4.85, 5.2,8.4 
,:, 1339 8.7 1488 4.5,5.25,7.8 
,:, 1344 
1341 8.9 1522 
1360 9.4 1607 4.4,4.6,4.9, 5.1, 5.4 
,:< 1373 8.4 1436 4. 6, 5. 0, 5. 2 5, 7. 8, 8. 0 
,:, 1378 8.8 1505 
,:, 1385 8.6 1471 4.6,4.9,5.1,5.4 
1387 8.5 1454 
1392 8.9 1522 8.4 
,:, 1396 
1408 8.4 1436 4.3,4.6,5.1 
,:, 1416 7.95 1359 7.26 
1425 7.68 1314 
,:, 1441 8.21 1404 
1440 



















H 1 92 
H 1 94 
H 1 96 




























69° 32' 20" 
69 ° 32.7' 
69  33.6 
69 34 08 
69  34.5 
69 34 57 
69 35.3 
69 35.7 
69 36 12 
69  36.6 
69 37 18 
69 38. 0 
69 38 22 
69  38. 9 
69  3 9  16 
69 3 9. 7 
69 3 9  57 
69  40. 6 
69  41 16 
69 41. 7 
69 42. 3 
69  42 33 
69 43. 1 
69  43 43 
69 44. 3 
69  45 02 
69  45. 2 
Longitude (E) 
41° 53' 25" 
41° 54.4' 
41 56.4 
41 57 18 
41 58.4 
41 59 32 
42 00. 6 
42 01. 7 
42 02 48 
42 03. 8 
42 05 21 
42 07. 0 
42 08 02 
42 09. 1 
42 10 07 
42 11. 1 
42 11 36 
42 13. 2 
42 14 45 
42 15. 6 
42 17. 2 
42 17 57 
42 1 9. 8 
42 21 33 
42 23. 2 
42 24 40 
42 25. 2 
Radio Echo Sounding 
Elevation One-way Ice 
(m) echo time thickness Multiple echo time 
(tt s) (m) (µ s) 
,:, 1492 9.68 1656 4.74,5.58 
1487 
1508 


















,:, 1617 5.68 972 
1625 6. 95 1188 5.37,5.7 9 
,:: 1630 5.68 972 
1641 
















































69° 46. 2' 
69° 46' 26" 
69 47. 1 
69 47 47 
69 48. 0 
69 48. 4 
69 49 07 
69 49 43 
69 50. 6 
69 50 56 
69 51 16 
69 51.5 
69 51 49 
69 52. 2 
69 52.6 
69 53 00 
69 53. 4 
69 53 49 
69 54. 2 
69 54. 6 
69 55 09 
69 55. 6 
69 55 53 
69 56. 4 
69 56. 9 
69 57 29 
69 58. 2 
Longitude (E) 
42° 27 • 1 I 
42° 27 I 37 11 
42 29. 1 
42 30 41 
42 31. 2 
42 32.1 
42 33 29 
42 34 56 
42 37. 0 
42 37 45 
42 38 49 
42 39. 4 
42 40 43 
42 41. 9 
42 43 .1 
42 44 15 
42 45. 4 
42 46 31 
42 47. 6 
42 48. 7 
42 49 45 
42 51. 0 
42 51 53 
42 53. 2 
42 54. 2 
42 55 36 






























Radio Echo Sounding 
One-way Ice 
echo time thickness Multiple echo time 











































Traverse Latitude (S) No. 
T 071 6 9° 59' 02" 
6 9 ° 59.3' 
T 072 6 9  59 37 
70 00. 3 
T 073 70 00 34 
7 0 01. 1 
T 074 70 01 14 
70 01. 2 
T 075 70 01 15 
70 01. 7 
T 076 70 02 0 9  
70 02. 6 
7 0 03. 1 
T 077 70 03 16 
70 03. 5 
70 03. 9 
T 078 70 04 00 
70 04. 3 
T 07 9 70 04 41 
7 0 05. I 
70 05.6 
70 06.0 
T 080 7 0 06 11 
70 06.5 
70 06. 9 
70 07. 4 
70 07. 8 
Radio Echo Sounding 
Elevation One-way Ice Longitude (E) 
(m) echo time thickness Multiple echo time 
(µs) (m) (µ s) 
42° 58' 01" �:, 1857 9.16 1566 
42° 58.5' 1865 
42 59 01 �:, 186 9 -
43 00. 4 1873 10.53 1800 
43 01 06 �:, 1881 -
43 02 .1 1883 -
43 05 24 >:, 1896 -
43 06. 8 1898 
43 09  24 �:, 1910 9.2 1573 6.4,7.35 
43 10. 2 191 9  
43 11 05 ,:, 1926 9.05 1548 
43 11. 9 1936 
43 12.8 1946 
43 13 27 �:, 1 953 8. 74 1494 
43 13. 6 1954 
43 14.5 1962 
43 15 01 ,:, 1 966 -
43 15. 4 1964 
43 16 23 �:, 1971 -
43 17.2 1971 
43 18.0 1973 8. 95 1530 
43 18.8 1978 
43 19  22 �:, 1 984 -
43 1 9. 7 1 983 
43 20. 5 1981 
43 21. 3 1981 











































Latitude ( S) Longitude (E) 
70° 08' 00" 43° 22' 45" 
70° 08.3' 43° 23.0' 
7 0 08. 7 43 23.8 
7 0 09. 2 43 24. 6 
70 09 34 43 25 27 
70 10.1 43 26.2 
70 10. 5 43 26.9 
70 11.0 43 27. 7 
70 11 18 43 27 59 
70 11. 5 43 28.4 
70 11.9 43 2 9. 1 
70 12.4 43 2 9. 8 
7 0 12 54 43 30 33 
70 13.3 43 31.3 
70 13.8 43 32.1 
70 14 12 43 32 53 
70 14. 7 43 3 3. 7 
70 15 06 43 34 33 
70 15.6 43 35.3 
7 0 16 00 43 36 03 
70 16. 5 43 36.8 
70 16 55 43 37 32 
70 17.4 43 38. 3 
7 0 1 7 47 43 39 02 
70 18.2 43 3 9. 7 
70 18 20 43 4 0 02 
70 18. 7 43 40. 5 
Radio Echo Sounding 
Elevation One-way Ice 
(m) echo time thickness 
Multiple echo time 
(µs) (m) (µ s) 

















>:: 205 9 10 .11 1728 
2062 
>:: 2064 10.21 1746 
2068 












































70° 18' 54" 
70 ° 19. 2' 
70 19.6 
70 20.1 
70 20 15 
70 20.5 
70 20.7 
70 20. 9 
70 21.1 
70 21 10 
70 21. 4 
70 21. 6 









70 23. 6 
70 23.8 
70 24.0 
70 24. 3 
70 24 22 
7 0 24. 5 
Longitude (E) Elevation 
(m) 
43° 41' 00'' ,:< 2095 
43° 41 • 3 I 2083 
43 42.0 2080 
43 42. 8 2079 
43 43 27 ,:< 2097 
43 43. 6 2079 
43 44 .1 2082 
43 44.5 2086 
43 45.0 2087 
43 45 12 ,:< 2107 
43 45. 4 2090 
43 45. 8 2087 
43 46. 2 2086 
43 46. 6 2085 
43 47. 0 2084 
43 47. 4 2084 
43 47. 8 2081 
43 47 59 �:< 2104 
43 48. 2 2085 
43 48. 6 2086 
43 49. 0 2087 
43 49. 4 2090 
43 49. 8 2093 
43 50. 2 2097 
43 50. 5 2100 
43 50 40 �:< 2118 
43 50. 9 2103 
Radio Echo Sounding 
One-way Ice 







9. 79 167 4 
7,89 1350 
10.63 1818 










































Latitude ( S) 
7 0° 24, 7 I 
70 24. 9 
70 25.1 
70 25.3 
7 0° 2 5 I 3 2 II 
70 25.8 
7 0 26. 0 
7 0 26. 2 
7 0  26 25 
70 26. 9 
7 0 27. 3 
7 0 27. 8 
70 28 03 
70 28.2 
7 0  28 40  
70 29.1 
70 29. 5 
70 30.0 
70 30.4 
7 0 30 41 
70 30.8 
70 31. 2 




70 33 02 
Radio Echo Sounding 
Elevation One-way Ice Longitude (E) 
(m) echo time thickness Multiple echo time 
(µ s) (rn) (µ s) 
43° 51.3' 2107 
43 51. 7 2110 
43 52. 1 2115 
43 52. 5 2119 
43° 52' 51 11 ):: 213 3 
43 53.3 2135 
43 53. 7 2136 
43 54. 1 2137 
43 54 29 ::: 2139 -
43 55. 3 2143 
43 56. 1 2146 
43 57. 0 2150 
43 57 35 ::: 2157 -
43 57. 8 2163 
43 58 34 ::: 2159 -
43 59. 4 2159 
44 00. 3 2159 -
44 01. 1 2160 
44 02. 0 2161 
44 02 42 ::: 2166 
44 02. 9 2161 
44 03. 8 2162 
44 04 30 ::: 2167 
44 04. 7 2161 
44 05. 5 2161 
44 06. 3 2161 5.37 918 







Z 8 8 - 1 
Z 8 9  
Z 90  
Z 91 
Z 92 
Z 9 3  
Z 94 
Z 9 5  
Z 96 
Z 97 
Z 97 - 2  
Z 98  
Z 9 9  
Z 1 00 
Z 1 01 
Z 1 02 
Z 1 0 3 
Z 1 04 
Mizuho 
Camp 
Travers e  
Latitude ( S )  
No . 
T 1 0 2 7 0° 3 3 . 5 '  
7 0  3 4 . 0  
7 0  34 . 5  
T 1 0 3 7 0 ° 34 ' 3 8 "  
7 0  3 5 . 0  
T 1 04 7 0 3 5 27 
7 0  3 5 . 9  
T 1 0 5 7 0  3 6  2 0  
7 0  3 6 . 8  
T 1 0 6 7 0  3 7  1 6  
7 0  3 7 . 7  
7 0  3 8 . 2 
7 0  3 8 . 6  
T 1 07 7 0 3 9 01 
7 0  3 9 . 1  
7 0  3 9 . 5  
7 0  4 0 . 0 
T 1 0 8 7 0  40 32  
7 0 41 . 0 
7 0  41 . 5 
7 0 4 1 . 9 
T 1 0 9 7 0  4 1  5 3  
Longitude ( E )  Elevation 
(m) 
44° 07 . 7 ' 2 1 6 3  
4 4  08 . 3 2 1 6 5  
4 4  08 . 9 2 1 6 9  
44 ° 09 ' 2 3 11 ,:, 2 1 7 1  
44 09 . 6 2 1 7 2  
4 4  1 0  1 2  ,:, 2 1 7 6  
4 4  1 0 .  9 2 1 7 9  
44 1 1  3 1  �:: 2 1 81  
44 1 2 . 2 2 1 8 3  
4 4  1 2  53 ,:{ 2 1 8 6  
4 4  1 3 .  5 2 1 8 8 
44 1 4  . 1  2 1 92  
44 1 4 . 7 21 9 5  
4 4  1 5  0 9  ,:: 2 2 0 1 
44 1 5 .  4 2 1 9 9  
44 1 6 .  0 21 9 8  
44  1 6 .  7 2 1 9 9  
44 1 7  2 1  ,:, 2 2 0 2 
44 1 7 . 9  2 2 0 8  
4 4  1 8 . 5 2 2 1 6 
44 1 9 .  1 2 2 2 6  
44  1 9  5 4  ,:, 2 2 3 0 
Radio E cho Sounding 
One - way Ice 
echo time thickne s s  
(µ s )  (m)  
7 . 1 6 1 2 24 




1 1 . 84 2 02 5  
1 2 . 1  2 07 0  
1 1 . 5 8  1 9 80  
1 1 . 68  1 9 98  
Multiple echo time 
(µ  s )  
5 . �7 . 5 . 8 9 
7 .  21 
6 . 3 2 
N> � 
Table 3 .  Positions, elevations and ice  thicknes ses  of stations along rout es  X, C, D, A and S 
(S1 6 9 - S2 3 9 )  in  Mizuho Plateau . 
Radio Echo Sounding 
Station Latitude ( S )  Longitude( E )  Elevation One - way Ice Multiple echo time (m)  echo time thickness 
(µs ) ( m )  ( µs ) 
X 1 7 0° 42  . 1 ' 44° 1 4 . 2 '  2 1 4 3  -
2 7 0 4 2 . 2 44 1 0 . 9 2 1 3 8  
3 7 0  42 . 5 44 0 7  . 1  1 0 . 5 3 1 8 00 6 . 42 
4 7 0 4 2 . 8 44 0 3 . 6 2 1 1 6  
5 7 0  4 3  . 1  44 0 0 .  0 -
6 7 0 4 3 . 4 4 3  5 6 . 3 2 1 1 1  
7 7 0 4 3 . 7 43  5 2 . 6 -
8 7 0  44 . 0 43  4 9 .  0 2 09 7  
9 7 0  44 . 4 4 3  4 5 . 4 -
1 0  7 0 44 . 7 4 3  4 1 . 7 2 0 9 4  
1 1  7 0  4 5 . 2 4 3  3 8 . 2 -
1 2  7 0  4 5 . 7 4 3  3 4 . 7  2087  
1 3  7 0  4 6 . 0 43  3 1 . 0 -
1 4  7 0  4 6 .  4 4 3  2 7 . 4 206 9 
1 5  7 0 4 6 .  8 43  2 3 . 8 8 . 7 4 1 4 94 
1 6  7 0  47 . 1  43  2 0 . 1 2 06 4  
1 7  7 0 47 . 4 4 3  1 6 . 4 7 . 1 6 1 2 24 
1 8  7 0  47 . 8  4 3  1 2 .  8 2 0 5 5  
1 9  7 0 48 . 6 43  1 0 . 1 1 1 . 1 6 1 9 08 
C 0 7 1  2 3 . 1  35  4 1 . 1 1 8 00  9 . 2 1 1 5 7 5  5 . 1 6 , 5 .  7 9 , 6 . 1 1 ,  6 .  7 4 ,  7 .  3 7 ,  8 .  00, 8 .  3 2 ,  
8 . 5 8 
1 7 1  2 3 . 6  3 5  4 4 . 6 1 8 1 3 7 . 7 9 1 3 3 2 5 . 6 8, 6 . 2 6 , 6 . 4 7 ,  7 . 5 8 
2 7 1  2 1 . 9 3 5 4 8 . 1 1 8 3 2  7 . 0 0 1 1 97 5 . 5 8, 5 . 8 9, 6 . 3 2 
2 - 1  8 . 0 0 1 3 68  3 .  84 ,  4 .  4 7 ,  5 .  3 7 ,  6 .  05 ,  6 .  42 ,  6 .  7 9 ,  7 .  1 1  








5 - 1  
6 
7 
7 - 1  
8 
8 - 1  
9 
9 - 1  
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 5 - 1  
1 6  
1 7  
1 8  
1 8 - 1  
1 9  
1 9- 1  
2 0  
Latitude (S)  Longitude(E)  Elevation 
(m) 
7 1 ° 2 0 .  8 '  35 ° 53 . 7 I 1 82 8  
7 1  2 0 . 4 3 5  5 6 .  5 1 808  
71  1 9 .  7 3 5  5 9 . 3 1 7 9 6  
7 1  1 9 . 3 3 6 02 . 1 1 7 94 
71  1 8 . 7  3 6  04 . 9 1 7 9 0 
7 1  1 8 . 2 3 6  07 . 8 1 7 7 9  
7 1  1 7 . 6 3 6  1 0 . 5 1 7 68 
71  1 7 . 2  3 6  1 3 . 2  1 7 6 4 
7 1  1 6 .  5 3 6  1 6 .  0 1 7 57  
7 1  1 6 . 1  3 6  1 8 .  8 1 7 54 
7 1  1 5 .  5 3 6  2 1 . 6 1 7 58  
71  1 5 .  0 3 6  2 4 .  4 1 7 6 3  
7 1  1 4 . 4  3 6  27 . 2 1 7 5 9 
7 1  1 3 . 9  3 6  3 0 . 0  1 7 5 9  
7 1  1 3 .  3 3 6  32 . 6 1 7 6 8 
7 1  1 2 . 6  3 6  34 . 2 1 7 62 
7 1  l l . 9 3 6  3 6 . 6 1 7 64 
Radio Echo Sounding 
One- way Ice Multiple echo time echo time thickness 
(µs ) ( m) ( µs )  
6 . 7 9 1 1 61 4 . 5 3 , 5 . 3 7 ,  5 . 5 8 , 6 . 3 2 
-
7 . 7 9 1 3 3 2 5 .  2 6, 6 .  2 1 ,  6 .  8 9, 7 . 1 1 ,  7 .  37 
6 . 84 1 1 7 0  5 . 58 ,  6 . 00 ,  6 . 3 2 ,  6 . 5 8 
9 . 2 1 1 5 7 5  5 .  84,  6 .  1 1 , 6 .  4 2 ,  6 .  7 4 ,  7 .  3 2 ,  7 .  5 8 ,  7 .  8 9, 
8 . 63 , 8 . 84 
7 . 63 1 3 05 6 . 1 1 , 6 . 4 2 ,  6 . 7 4, 6 . 95 ,  7 . 3 7 
-
8 . 0 0 1 3 68  7 . 1 6, 7 . 5 3 , 7 . 7 9 
9 . 1 1  1 5 57  7 . 3 7 , 7 . 8 9, 8 . 1 6 , 8 . 6 3 
9 . 8 9  1 6 92  5 . 7 4, 6 . 1 1 , 7 . 0 0 
7 . 1 6 1 2 24 5 . 5 8, 6 . 3 2  
-
8 . 1 1  1 3 8 6  6 . 3 2 , 6 . 47 , 6 . 74 , 7 . 0 5, 7 . 8 9 
8 . 7 4 1 494 5 .  00, 6 .  7 4, 7 . 1 1 ,  7 .  42 ,  7 .  68 ,  8 .  05 ,  8 .  2 6  
8 . 5 3 1 458  6 .  0 5 ,  6 .  4 7 ,  7 . 0 5 ,  7 . 3 2,  7 . 7 4 ,  8 .  1 1  
8 . q 3 1 4 5 8  5 . 47 ,  5 . 8 9 , 6 . 5 3 ,  6 . 7 9 , 7 . 3 2 ,  7 . 89 ,  8 . 1 6 
8 . 2 1 1 404 5 .  5 3, 6 .  5 3 ,  7 .  3 7,  8 .  00 
9 . 5 8 1 6 3 8  7 . 37 , 7 . 7 4, 7 . 84, 8 . 3 7 , 8 . 84 
8 . 58 1 4 67 7 .  7 4, 7 .  8 9, 8 .  0 5 ,  8 .  3 2 
8 . 3 7 1 43 1  7 . 3 7 , 7 . 7 9 
9 . 0 5 1 548  7 . 0 5, 7 . 42 , 8 . 1 6 
8 . 6 8 1 4 85  6 . 2 1 , 7 . 0 5 , 7 . 7 9, 8 . 0 5 
8 . 84 1 5 1 2  7 . 42 ,  7 . 68 , 8 . 2 1 , 8 . 42 
9 . 1 6  1 5 66  5 . 58, 8 . 3 2 
9 . 47 1 62 0  8 . 84 




C 2 1  
2 2  
2 2 - 1  
2 3  
24 
25  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
3 2  
3 3  
34  
3 5  
3 6  
3 7  
3 8  
3 9  
4 0  
4 1  
4 2  
4 3  
44 
4 5  
4 6  
Latitude ( S )  
7 1 ° 1 1 . 5 '  
7 1  1 1 . 0 
7 1  1 0 . 6 
7 1  1 0 . 1 
7 1  09 . 7  
7 1  09 . 2 
7 1  08 . 8  
7 1  08 . 2  
7 1  08 . 2  
7 1  08 . 1 
·7 1 08 . 1  
7 1  08 . 6  
7 1  08 . 1  
7 1  08 . 0  
7 1  08 . 0  
7 1  08 . 0  
7 1 ° 07 ' 5 3 "  
7 1  07 . 9  
7 1  07 . 8  
7 1  07 . 8 
7 1 07 . 7  
7 1  07 . 7  
7 1  07 . 6 
7 1  07 . 6 
7 1  07 . 5  
7 1  07 . 5 
Longitude (E )  
3 6 ° 3 9 .  4 '  
3 6  41 . 5 
3 6  44 . 3 
3 6  4 6 . 9 
3 6  4 9 . 5 
3 6  5 2 . 2  
3 6  5 5 . 6 
3 6  5 8 . 4 
3 7  01 . 6 
37  04 . 7  
3 7  07 . 9  
37 1 1 . 1  
37  1 4 . 3 
37  1 7 . 5  
37 2 0 .  7 
3 7  2 3 . 9 
37  2 7 . 5  
37  3 0 . 3 
3 7  3 3 . 5 
3 7  3 6 . 6 
37  3 9 . 8 
3 7  4 3 . 0  
3 7  4 6 . 2  
37  49 . 4  
37  5 2 . 5 
3 7  5 5 . 7  
Radio Echo Sounding 
Elevation One - way Ice 
(m)  Multiple echo time echo time thickness 
( tts ) (m)  ( µ S )  
1 7 6 6 -
1 7 5 6  8 . 4 2 1 44 0  7 . 2 6 , 7 . 7 8 , 8 . 0 5 
7 . 8 9 1 3 5 0  6 . 9 5 , 7 . 3 7 
1 7 5 9  8 . 3 2 1 42 2  6 . 6 3 , 7 . 2 1 ,  7 . 6 3 ,  8 . 00 
1 7 7 1  8 . 5 8 1 46 7  
1 7 8 2  7 . 42 1 2 6 9  5 . 84, 6 . 42 
1 7 7  9 6 . 84 1 1 7 0  6 . 0 0 
1 7 8 6  6 . 84 1 1 7 0  5 . 5 3 , 6 . 5 3 
1 7 8 7  6 . 4 2 1 0 98  
1 7 8 7  9 . 2 6 1 58 4  5 . 9 5 
1 7 9 2 9 . 1 6 1 5 6 6  6 . 95 , 8 . 7 9 
1 7 9 8  1 2 . 2 6 2 0 9 7  5 . 7 9 
1 7 9 8  1 2 . 1 6 2 07 9  
1 7 9 9  9 . 7 9 1 67 4  
1 7 97 9 . 7 4 1 6 6 5  8 . 3 7 , 8 . 6 3  
1 8 0 1  8 .  7 4  1 4 94 7 . 47 ,  7 . 8 9 , 8 . 1 1 , 8 . 5 3 
1 8 0 3  8 . 3 7 1 4 3 1  7 . 1 6 , 7 . 58 ,  8 . 0 0  
1 80 5  9 . 68 1 6 5 6  8 . 05 ,  8 . 4 2 
1 8 0 6  8 . 84 1 5 1 2  7 .  05 ,  7 .  5 3 ,  7 .  9 5 , 8 .  37  
1 8 0 8  8 . 68 1 4 8 5  7 . 5 3 ,  7 . 8 9 , 8 . 0 5 
1 8 1 3  8 . 4 2 1 44 0  7 . 5 8, 7 . 8 9 
1 8 1 5 8 . 84 1 5 1 2  7 . 3 2 , 7 . 6 8 , 8 . 1 1  
1 8 1 1  9 . 3 2 1 5 9 3  7 . 7 4 , 8 . 0 0 , 8 . 4 2 , 8 . 74 
1 8 0 8  9 . 6 3 1 647  8 .  42 ,  8 .  6 8 ,  8 .  9 5  
1 80 7  8 . 00 1 3 6 8 5 .  7 4 , 6 .  0 5 ,  6 .  7 4, 7 .  2 1  
1 7 9 9 7 . 8 9 1 3 5 0 6 . 1 1 , 6 . 4 2 , 6 . 95 , 7 . 3 7 , 7 . 5 8 





4 8  







5 6  
5 6 - 1  
5 7  
58  
5 8 - 1  
5 9  
6 0  
6 1  
6 2  
62 - 1  
6 3  
63 - 1  
64 
64 - 1  
6 5  
66  
67  
6 8  
Latitude (S } 
7 1  o 07 . 3 I 
7 1  07 . 3 
7 1  07 . 2  
7 1  07 . 2 
7 1  07 . 1  
7 1  07 . 1  
7 1  07 . 0 
7 1  07 . 0 
7 1  06 . 9 
7 1  06 . 9 
7 1  06 . 8 
7 1  06 . 8 
7 1  06 . 7 
7 1  06 . 7  
7 1  06 . 6  
7 1  06 . 6 
7 1  06 . 5 
7 1  06 . 5  
7 1  06 . 4 
7 1  06 . 4 
7 1  06 . 3 
7 1  06 . 3 
Longitude(E )  Elevation 
(m) 
37 ° 58 . 9 '  17 9 9  
3 8  02  . 1  1 7 9 3  
38  05 . 3 1 7 9 2 
3 8  08 . 4 1 7 9 6  
3 8  1 1 . 6 1 7 8 6  
3 8  1 4 . 8 1 7 6 8 
3 8  1 8 .  0 1 7 5 7 
3 8  2 1 . 2 1 7 6 3 
3 8  2 4 .  3 1 7 5 7 
3 8  27 . 5 1 7 45  
3 8  3 0 . 7 1 7 3 0  
3 8  3 3 . 9 1 7 2 5  
3 8  3 7 . 2 1 7 2 1  
3 8  40 . 3 1 7 2 9  
3 8  43 . 5  1 7 44 
3 8  46 . 7 1 7 4 9  
3 8  4 9 .  8 1 7 4 8  
3 8  5 3 . 0  1 7 4 1  
3 8  5 6 . 2 1 7 3 7  
3 8  5 9 .  4 1 7 4 1  
3 9  02 . 6 1 7 40  
39  05 . 7 1 7 1 9 
Radio Echo Sounding 
One- way Ice Multiple echo time echo time thickness 
(.as ) (m) ( µS)  
9 . 1 6  1 5 66  6 . 8 9, 7 . 2 6 , 7 . 6 8 , 8 . 2 6 , 8 . 6 3 
9 . 2 6  1 5 84 8 . 8 9 
1 0 . 1 1 1 7 2 8  9 . 7 4 
9 . 5 8 1 638  5 . 8 9, 8 . 5 3 , 8 . 84, 9 . 1 6  
1 0 . 00  1 7 1 0  5 . 47 ,  9 . 37 ,  9 . 63 ,  9 . 7 4 
9 . 47 1 62 0  8 . 42 ,  8 . 84, 9 . 1 6  
9 . 9 5  1 7 01 5 .  74, 6 .  2 1 ,  9 .  37 
9 . 4 2 1 6 1 1  5 .  37 ,  6 . 1 1 
9 . 9 5 1 7 01 5 .  00, 5 .  9 5, 9 .  5 8  
1 0 . 0 0 1 7 1 0  5 . 9 5 
1 0 . 0 0  1 7 1 0  5 . 7 9, 6 . 47 
-
7 . 84 1 3 41 5 . 47 ,  6 . 05 ,  6 . 8 9 
7 . 9 5 1 3 59  5 .  3 2 ,  5 .  7 9, 6 .  3 2 , 6 .  7 4, 7 .  53 ,  7 .  9 5  
8 . 5 8 1 4 67 5 .  3 7 , 5 .  7 9, 6 . 1 6, 6 .  5 3 ,  7 .  37 
9 . 6 3  1 647 5 .  1 1 , 5 . 5 3, 6 . 1 1 ,  6 . 4 2, 6 .  84, 7 . 2 6, 7 . 6 3 
1 0 . 0 5 1 7 1 9  5 .  68 ,  6 .  00, 6 .  89 , 7 . 1 1 ,  9 .  74  
-
1 2 . 5 8 2 1 5 1 5 . 1 6 , 6 .  00,  1 2 .  00 
1 2 . 2 6  2 097 5 . 1 1 , 5 .  7 9, 6 .  3 7 ,  6 .  8 9 ,  1 1 . 68  
1 1 . 6 3 1 989  5 . 1 6 , 5 . 3 7 
1 1 . 1 1 1 8 9 9  
1 1 . 0 5  1 8 90 
6 . 1 1  1 044 5 . 6 8 
8 . 84 1 5 1 2  
8 . 2 1  1 4 04 7 . 5 8, 7 . 7 9 




C 6 9  
6 9 - 1 
7 0  
7 1  
7 2  
7 3  
7 3 - 1  
7 4  
7 4 - 1  
7 5  
7 6  
7 7  
7 8  
7 9  
8 0  
8 0- 1 
8 1  
8 1 - 1  
8 2  
8 3  
8 3 - 1  
84  
8 5  
Latitude ( S )  
7 1  ° 0 6 . 2 '  
7 1  0 6 . 2  
7 1  0 6 . 1  
7 1  0 6 . 1  
7 1  0 6 . 0  
7 1  0 6 . 0  
7 1  0 5 , 9  
7 1  05 . 9  
7 1  0 5 . 8  
7 1  0 5 . 8  
7 1  0 5 . 8  
7 1  ° 0 5 '  4 0" 
7 1  05 . 7  
7 1  0 5 . 7  
7 1  0 5 . 8  
7 1  0 5 . 8  
7 1  0 5 . 8  
Longitude( E )  Elevation 
(m ) 
3 9° 0 8 . 9 '  1 7 4 3  
3 9  1 2 . 1  1 7 47 
39  1 5 . 3 1 7 1 3 
3 9  1 8 .  5 1 7 3 3  
3 9  2 1 . 6  1 7 3 4 
3 9  2 4 .  3 1 7 3 3  
3 9  2 8 .  0 1 7 4 9  
3 9  3 1 . 2  1 7 5 3 
3 9  3 4 . 4  1 7 5 1  
3 9  3 7 . 5 1 7  57  
39  4 0 .  7 1 7 7 2  
3 9 ° 4 3 '  5 3 "  1 7 6 7  
3 9  4 7 . 4  1 7 6 7 
3 9  5 0 .  8 1 7 7 5 
3 9 5 4 . 1 1 7 8 0  
3 9 57 . 5 1 7 9 3 
4 0  01 . 0 1 7 9 4 
Radio Echo Sounding 
One- way Ice 
echo time thickness 
Multiple echo time 
(µs ) (m)  ( µs )  
8 . 8 4 1 5 1 2  5 .  5 8 , 5 .  9 5 , 8 . 1 6 , 8 .  5 3  
1 0 .  0 0  1 7 1 0  8 .  3 2 ,  8 .  5 8 , 9 ,  42 ,  9 .  68  
9 .  7 4  1 6 6 5  4 .  7 4, 5 . 1 1 ,  5 .  3 7 ,  5 .  7 4 ,  6 .  84 ,  7 .  84 ,  8 . 1 6 , 
9 . 0 5 
9 . 4 7 1 6 2 0  4 . 8 2 ,  5 . 3 7 ,  5 . 7 9 , 9 . 05 , 9 . 2 6 
9 .  7 9 1 6 7 4  6 .  00 , 6 .  5 3 ,  7 .  6 3 ,  7 .  9 5 ,  8 .  5 3 ,  8 .  95  
9 . 4 7 1 6 2 0  5 .  0 5 ,  5 .  5 3 ,  8 .  00 ,  8 .  3 7 ,  8 .  7 9 ,  9 .  1 6  
9 . 6 8 1 6 5 6  4 .  6 8 ,  4 .  9 5 ,  5 .  4 7 ,  5 . 7 9 ,  7 . 6 8 ,  8 .  0 0 ,  8 .  3 7 ,  
8 . 68 , 9 . 0 5 
9 . 8 9 1 6 9 2  5 .  7 9 ,  6 .  2 1 ,  7 . 5 3 ,  7 . 7 9 ,  8 .  2 6 ,  8 .  84 ,  9 .  3 7 
9 . 8 9 1 6 92  4 . 84,  5 . 2 6 , 6 . 1 1 ,  6 . 4 2 ,  7 . 3 7 ,  8 . 05 ,  8 . 2 6 , 
8 . 47 
9 . 4 7 1 6 2 0  5 .  00, 5 .  3 7 ,  5 .  7 9 , 6 .  3 2 ,  7 .  2 1 ,  8 .  68 ,  8 .  9 8  
9 . 3 2 1 5 93  6 . 1 1 , 7 .  7 4 , 8 .  00 ,  8 .  3 2 ,  8 .  68  
9 . 4 7 1 6 2 0  5 . 6 3 ,  6 . 0 0, 8 . 00 ,  8 . 58 , 8 . 8 9 
1 0  . 1 1 1 7 2 8 4 .  7 4, 5 . 1 6 , 5 .  5 3 ,  5 .  8 9 , 6 .  3 7 ,  7 .  2 1 , 7 .  6 3 , 
8 . 3 2 , 8 . 84 ,  9 . 2 6 ,  9 . 6 8 
8 . 4 2 1 440  4 . 5 8, 4 . 9 5 , 5 . 2 1 ,  5 . 5 3 ,  6 . 00 ,  6 . 44 ,  7 . 7 9 
9 . 5 3 1 6 2 9  5 .  8 9, 8 .  7 4, 9 .  0 5  
1 0 . 4 2 1 7 8 2 8 .  68 ,  8 .  9 5 , 9 .  2 6 , 9 .  9 5  
1 0 .  5 3  1 8 0 0  9 .  47 ,  9 .  8 9 , 1 0 .  2 1 ,  1 0 .  5 3  
1 0 .  8 9  1 8 6 3  5 . 5 8 , 6 . 47 
1 1 . 8 4 2 0 2 5  6 .  05 ,  7 .  3 2 ,  1 1 . 3 2  
1 1 . 0 5 1 8 9 0  6 . 4 2 
1 0 .  9 5  1 87 2  1 0 . 5 3  
1 1. . 5 3  1 9 7 1  9 . 47 




C 8 6  










94 - 1  
9 5  
9 6  
97 
98  
98 - 1  
9 9  
99 - 1 
1 0 0 
1 0 0- 1 
1 01 
1 02 
1 0 2 - 1  
1 03 
Latitude (S ) 
7 1 ° 0 5 . 8 ' 
7 1  05 . 8  
7 1  05 . 8 
7 1  0 5 . 8 
7 1  0 5 . 8  
7 1  0 5 . 8 
7 1  0 5 . 8  
7 1  05 . 9  
7 1  05 . 9 
7 1  05 . 9 
7 1  05 . 9  
7 1  05 . 9 
7 1  06 . 0 
7 1  06 . 0  
7 1  06 . 0  
7 1  06 . 0 
7 1  06 . 0  
7 1  06 . 1  
Longitude( E )  Elevation 
(m) 
40° 03 . 5 ' 1 7 9 9 
40  0 6 . 8 1 8 1 7  
4 0  1 0 .  2 1 8 1 7  
4 0  1 3 . 6 1 8 06 
40 1 7 .  1 1 8 02 
40 2 0 .  5 1 805  
40 2 3 .  9 1 8 01  
40 27 . 3 1 7 8 7 
40  3 1 . 8 1 7 94 
40 3 5 . 3 1 7 9 6 
40 3 8 .  7 1 7 9 0 
40 42 . 0 1 8 09  
40 4 5 . 5 1 8 2 4  
40  4 8 . 9 1 83 8  
4 0  5 2 . 4 1 8 2 3  
40  5 5 . 7 1 8 27  
40  59  . 1  1 8 2 7  
4 1  02 . 5  1 8 3 8  
Radio Echo Sounding 
One- way Ice 
echo time thickness 
Multiple echo time 
(/.IS ) ( m) ( µs)  
1 1 . 2 1  1 9 1 7  6 . 00, 7 . 1 1 
1 1 . 5 3  1 97 1  6 . 3 2 
9 . 05 1 54 8  7 . 84 
7 . 1 1 1 2 1 5  6 . 3 2 
7 . 0 0 1 1 97 4 . 84, 5 . 7 9 
6 . 1 6 1 0 5 3  5 . 2 6, 5 . 7 9 
7 . 0 5 1 2 06  4 . 47 , 4 . 9 5, 5 . 2 6, 5 . 6 3 ,  6 . 3 2 
1 0 . 1 6  1 7 3 7 6 . 9 5 
1 1 . 37  1 9 44 7 .  7 4, 10 . 68, 1 1 . 1 1  
1 1 . 05  1 8 90  6 .  3 2 ,  8 .  00, 8 .  84 ,  9 . 1 6 
9 . 9 5 1 7 01 5 .  6 8, 6 .  3 2 ,  6 .  7 4, 7 .  47 , 9 .  00, 9 .  3 2  
1 0 . 3 2 1 7 64 5 . 1 1 , 5 .  5 8, 6 .  42,  7 .  3 7 , 8 .  05  
8 . 5 3 1 4 5 8  5 .  7 4, 6 .  3 2 ,  6 .  6 3 ,  7 .  00, 7 .  3 7 ,  8 .  00 
9 . 5 3 1 62 9  5 . 7 9 , 6 . 3 2  
1 0 . 5 3  1 8 00 5 . 2 6, 6 . 1 6 , 6 . 42 ,  8 . 2 6 , 8 . 5 3 , 8 . 7 9 , 9 . 2 1 ,  
9 . 5 8 
1 0 . 3 2 1 7 64 4 . 7 4, 5 . 0 0, _5 . 47 ,  5 . 7 4 , 6. 00, 6 . 47 ,  8 . 89 ,  
9 . 32 ,  9 . 5 8, 9 . 8 9 
9 . 7 9 1 6 7 4  9 . 2 6 
9 . 8 9 1 6 92  
-
1 0 . 9 5  1 8 7 2  7 . 3 2 
1 0 . 3 2  1 7 64 5 . 89 ,  6 . 4 2 , 9 . 7 4 
1 2 . 2 1 2 08 8  6 . 42 ,  6 .  8 9, 7 . 47 ,  7 .  95 ,  1 0 .  5 3 ,  1 1 . 7 9  
1 2 . 3 2 2 1 0 6 5 . 32 ,  7 . 1 1 , 8 . 05 
1 2 . 1 1 2 07 0  6 . 00, 6 . 4 2 










1 0 9 
1 1 0  
1 1 1  
1 1 2  
1 1 3  
1 1 4 
1 1 5  
1 1 6  
1 1 7  
1 1 8  
1 1 9  
1 2 0 
1 2 1 
1 2 2 
1 2 3  
1 24 
1 2 5 
1 2 6 
1 2 7 
1 2 8 
1 2 9 
Latitude ( S )  
7 1 ° 0 6 . 1 '  
7 1  0 6 . 1  
7 1  06 . 1  
7 1  06 . 2  
7 1  0 6 . 3 
7 1  0 6 , 3  
7 1  0 6 . 3  
7 1  0 6 . 3  
7 1  06 . 3  
7 1  06 . 4  
7 1  0 6 . 4  
7 1  0 6 . 4  
7 1  0 6 . 5  
7 1  0 6 . 5  
7 1  06 . 6  
7 1  0 6 . 6  
7 1  0 6 . 6  
7 1  0 5 . 6  
7 1  0 5 . 3 
7 1  04 . 8  
7 1  04 . 2  
7 1  03 . 6  
7 1  0 2 . 9  
7 1  0 2 . 3  
7 1  0 1 . 7 
7 1  01 . 1  
Longitude( E )  Elevation 
( m )  
4 1 ° 0 6 . 0 ' 1 8 3 7  
4 1  0 9 . 5 1 8 3 6  
4 1  1 2 . 8 1 8 5 3  
4 1  1 6 . 2 1 8 5 6  
4 1  1 9 . 6 1 8 6 0  
4 1  2 3 . 1  1 8 7 5  
4 1  2 6 . 6 1 8 8 9  
4 1  2 9 . 9 1 8 9 0  
4 1  3 3 . 3 1 8 8 9  
4 1  3 6 . 7  1 9 1 7  
4 1  4 0 .  2 1 9 3 4  
4 1  4 3 . 6  1 9 3 0  
4 1  47 . 0  1 9 1 9 
4 1  5 0 . 4 1 9 0 4  
4 1  5 3 , 8 1 9 3 7  
41  5 7 . 3  1 9 6 9  
4 2  0 0 . 7 1 9 8 4  
4 2  0 3 . 1 1 9 9 1  
4 2  0 5 . 4 1 9 9 1  
4 2  07 . 7 1 9 9 3  
42  1 0 . 1 1 9 8 2  
4 2  1 2 .  3 1 9 6 8  
4 2  1 4 .  6 1 9 5 8  
4 2  1 7 .  0 1 9 6 3  
4 2  1 9 . 3 1 9 6 5  
4 2  2 1 . 5 1 9 6 6  
One - way Ice 
echo time thi ckness 
(µs ) ( m) 
1 1 . 9 5 2 04 3  
1 1 . 7 4 2 007 
1 1 . 6 3 1 9 8 9  
1 1 . 6 3 1 9 89  
1 2 . 0 0 2 0 5 2  
1 0 .  7 4 1 8 3 6  
1 1 . 1 6  1 �) 08  
1 0 .  5 3  1 8 00 
1 1 . 2 6  1 9 2 6  
1 2 . 3 7 2 1 1 5  
1 2 . 5 3 2 1 4 2 
1 2 . 5 8 2 1 5 1 
6 . 6 3 1 1 3 4 
8 . 6 3 1 4 7 6  
1 1 . 8 9 2 0 34  
1 1 . 47 1 9 62 
1 1 . 37 1 944 
1 1 . 5 8 1 9 80  
1 1 . 5 8 1 9 80  
1 1 . 5 3  1 9 7 1  
7 . 8 9 1 3 50  
9 . 1 6  1 5 6 6  
7 . 6 8 1 3 1 4  
6 . 5 8 1 1 2 5  
8 . 84 1 5 1 2  
1 3 . 0 5 2 2 3 2  
1 4 . 4 2 2 4 6 6  
Radio Echo Sounding 
Multiple  echo tim e 
( µs )  
1 1 . 3 2  
5 .  7 4, 1 1 . 4 7 
5 , 8 9, 6 . 7 9 , 7 . 4 2 ,  1 1 . 3 7 ,  1 1 . 6 3 
1 1 . 4 2  
5 . 4 7 ,  6 .  0 0 ,  6 .  3 7 ,  6 .  9 5 ,  8 .  0 5 ,  9 .  8 9  
5 . 6 8 ,  6 . 4 7 ,  6 . 84 ,  1 0 . 4 2 ,  1 0 . 8 9 
6 . 5 3 ,  6 . 9 5 ,  7 . 3 2 ,  9 . 47 ,  1 0 . 3 2  
5 .  8 4 , 6 .  7 4 , 1 0 ,  6 3  
7 . 4 7 , 1 1 . 2 1 
5 . 6 8 , 1 1 . 8 9 
5 . 7 9 , 7 . 3 2 
5 . 2 6 , 5 , 7 9 , 6 . 1 6 , 6 . 6 3 
4 .  6 8 , 4 .  9 5 ,  5 . 1 6 , 5 .  5 3 ,  6 . 1 1 ,  6 .  5 3 ,  7 .  5 3  
6 .  3 7 ,  6 .  84 ,  7 .  6 8 ,  7 .  9 5 ,  8 .  6 3 ,  1 0 .  9 5 ,  1 1 .  2 
1 0 . 6 3  
6 . 4 2 ,  1 0 . 6 3  
6 . 3 2 , 6 . 9 5 
6 . 2 6 , 6 . 9 5 
8 . 0 0, 8 . 84 
5 . 2 1 ,  6 . 6 8 ,  6 . 9 5 
7 . 3 2 
5 .  00 , 5 .  4 7 ,  5 .  8 9 , 6 .  2 1 ,  6 .  6 3 ,  7 .  3 7  
5 . 3 7 , 6 . 00 
5 . 1 1 ,  6 . 84 ,  7 . 2 6 ,  8 . 2 1  
6 . 9 5 , 1 2 . 0 0 





C 1 3 0 
1 3 1 
1 3 2 
1 3 3 
1 3 4 
1 3 5 
1 3 6 
1 3 7 
1 3 8 




1 4 3 
1 44 
1 4 5 
1 4 6 
1 47 
1 4 8 







Latitude ( S) 
7 1° 00 . 5 '  
7 0 5 9 . 8 
7 0  5 9 .  2 
7 0 5 8 . 7 
7 0 5 8 .  1 
7 0  57 . 4 
7 0  5 6 . 8 
7 0  5 6 . 2  
7 0 5 5 . 6 
7 0  5 5 . 0  
7 0  5 4 . 4 
7 0  5 3 . 8 
7 0 5 3  . 1  
7 0  5 2 . 6 
7 0  5 2 . 0  
7 0  5 1 . 3 
7 0  50 . 7 
7 0  5 0 . 1  
7 0  4 9 . 8  
7 0  4 9 . 8 
7 1 ° 1 9 ' 1 0" 
7 1  ° 2 0 '  
7 1  2 0  
7 1  2 1  
7 1  2 0  
7 1  1 9  
Longitude(E )  Elevation 
(m) 
4 2 ° 2 3 . 8 '  1 97 8  
4 2  2 6 .  2 1 9 8 5  
4 2  2 8 .  4 1 9 94 
4 2  3 0 . 8  2 004 
42 3 3 .  1 2 00 3  
42 3 5 . 4 1 9 9 8  
4 2  3 7 . 7 1 9 9 3  
42 4 0 . 0 1 9 8 8  
4 2  4 2 . 4 1 9 94 
42 4 4 . 6 2 000  
4 2  4 6 . 9 2 00 2  
4 2  4 9 . 3 2 00 6  
4 2  5 1 . 5 2 0 1 2  
4 2  5 3 . 8 2 01 6  
4 2  5 6 .  2 2 02 5  
4 2  5 8 .  5 2 03 1  
4 3  0 0 . 8 2 0 2 9  
4 3  0 3  . 1  2 04 0  
4 3  05 . 6 2 0 5 4  
4 3  0 8 . 3 2 044 
3 5 ° 3 9 '  2 8" 1 6 7 8  
3 5 . 6° 1 6 91  
3 5 . 5  1 6 8 2  
3 5 . 5  1 67 1  
3 5 . 5  1 644 
3 5 . 4  1 644 
Radio Echo Sounding 
One - way Ice Multiple echo time echo time thickness 
(µs ) ( m) ( µs )  
1 3 . 5 8  2 3 2 2  5 . 1 6 , 5 . 5 8 , 5 . 9 5 , 6 . 3 2 ,  6 . 7 4, 7 . 0 5 
1 3 . 7 9 2 3 5 8 5 . 8 9 , 8 . 5 8 , 9 . 0 5 
-
1 2 . 0 0 2 0 5 2 5 . 4 7 ,  6 . 4 2 ,  8 . 1 6 , 8 . 5 3 
1 3 . 5 3 2 3 1 3  5 .  0 0, 5 .  4 7 ,  6 .  6 8 ,  7 .  3 9 ,  7 .  68 ,  8 . 1 6 , 9 .  37  
1 3 . 3 2 2 2 7 7  5 .  3 7 ,  6 . 1 6 , 7 .  0 0, 7 .  7 9 , 8 . 1 6  
1 3 . 5 8 2 3 2 2  5 . 1 6 , 5 . 42 ,  6 . 1 1 , 6 . 4 2 ,  6 .  8 9 , 7 .  2 6 , 8 . 1 6, 
1 3 . 1 1  
1 3 . 9 5  2 3 8 5  5 .  4 7 ,  6 .  84 ,  7 .  3 7 ,  9 .  68 
1 3 . 2 6  2 2 6 8  6 . 2 1 ,  7 . 1 6 , 8 , 4 2 
1 2 . 5 3 2 1 42 
1 3 . 3 7 2 2 8 6 
1 4 . 2 1  2 4 3 0  1 3 . 5 8 




7 . 7 4 1 3 2 3  6 . 7 9 , 7 . 2 6 
1 2 . 4 2 2 1 2 4 
8 . 2 1  1 4 04 6 . 4 2 ,  7 . 6 8 
8 . 6 3  1 47 6  7 . 3 7 , 8 . 2 1 
6 .  7 4  1 1 5 2 
9 . 8 9 1 6 9 2  
9 . 0 5 1 54 8  7 . 3 2 ,  7 . 8 9 










1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0 (B1 8 )  
3 1  
3 2  
Latitude  (S )  Longitude(E )  
7 1 ° 1 9 ' 3 5 .  4° 
7 1  1 9  3 5 . 3  
7 1  2 0  3 5 .  4 
7 1  2 1  3 5 . 4 
7 1  2 1  3 5 . 4  
7 1  2 2  3 5 . 4  
7 1  2 2  3 5 . 3  
7 1  2 3  3 5 . 3  
7 1  2 4  3 5 . 3  
7 1  2 5  3 5 . 3  
7 1  2 6  3 5 . 2  
7 1  2 8  3 5 . 2  
7 1  2 9  3 5 . 2  
7 1  3 0  3 5 . 3 
7 1  30  3 5 . 3  
7 1  3 1  3 5 . 3  
7 1  3 2  3 6 .  4 
7 1  3 2  3 5 . 4  
7 1  3 3  3 5 . 4 
7 1  34 3 5 . 5  
7 1  3 5  3 5 . 5  
7 1  3 6  3 5 . 5  
7 1  37  3 5 . 5 
7 1  3 8  3 5 . 5  
7 1  3 8  3 5 . 5  
7 1  3 9  3 5 . 6  
7 1  4 0  3 5 . 6 
Radio Echo Sounding 
Elevation One -way Ice  
(m ) echo time thickness 
Multiple echo time 
(µs )  (m)  ( µs ) 
1 65 1 9 . 2 1 
1 64 2  -
1 644  7 . 1 6 
1 64 0  -
1 637  2 1 . 5 3  3 6 8 1  4 . 9 5 
1 6 34  -
1 6 3 6  6 . 8 9 1 1 7 9  5 . 4 2 
1 65 6  7 . 3 2 1 2 5 1  5 .  2 1 ,  5 .  6 8 ,  6 .  3 7 ,  6 .  84 
1 67 2  7 . 1 1 1 2 1 5  6 . 0 0, 6 . 4 2 
1 68 0  7 . 0 0 1 1 97 6 . 1 1 ,  6 .  7 9  
1 7 00  8 . 1 6 1 3 9 5  7 . 84 
1 7 1 0  7 . 8 4 1 34 1  5 , 3 7 , 7 . 2 6 
1 7 1 2 7 . 2 6 1 24 2  5 . 3 2 , 5 . 7 9  
1 7 1 4  -
1 7 2 6  7 . 5 3 1 2 87 5 . 7 9, 6 . 4 2 
1 7 2 9  6 . 4 2 1 0 98  5 . 7 4, 5 . 9 5  
1 7 2 8  6 . 84 1 1 7 0  5 . 2 6, 6 . 1 6 , 6 . 5 3 
1 7 3 6  7 . 0 5 1 2 0 6  6 . 3 7 
1 7 3 8  6 , 9 5 1 1 8 8 5 . 3 7 ,  5 . 7 4 
1 7 5 6 6 . 9 5 1 1 8 8 
1 7 7 0  1 1 . 4 2 1 9 53  6 . 2 6 , 7 . 0 0 
1 7 84 1 3 . 84 2 3 67 5 . 5 8, 6 . 3 2 ,  6 . 84 
1 800  1 2 . 5 3 2 1 42 
1 82 6  1 2  . 1 1 2 07 0  6 .  3 2 , 6 .  7 4 , 7 . 1 6 , 7 .  5 8 ,  8 .  0 5 ,  9 .  5 3 ,  1 1 . 2 1 
1 847 1 0 .  00  1 7 1 0  5 . 7 9 
1 86 9  6 . 8 9  1 1 7 9  5 . 5 3 , 5 . 8 9 , 6 . 3 7 




D 3 3  
3 4  
3 5  
3 6  
3 7  
B 1 2  
A 0 0 1  
002  
0 0 3  
004 















0 2 0  
0 2 1  
Latitude (S) 
7 1  ° 4 1 ' 
7 1  42  
7 1  43  
71  43  
71  44 
71 44 
7 1 ° 47 ' 2 8" 
7 1  47 1 2  
7 1  4 8  0 3  
7 1  48 3 4  
7 1  48 2 4  
7 1  4 9  4 6  
7 1  4 8  44  
71  4 8  47  
7 1  4 8  5 7  
7 1  5 0  00  
7 1  4 9  43  
7 1  5 0  2 6  
7 1  5 0  2 8  
7 1  .5 0 3 6  
7 1  5 1  4 5  
7 1  5 0  47 
7 1  52  34  
7 1  5 0  4 8  
7 1  5 1  5 2  
7 1  5 0  5 3  
7 1  5 1  1 8  
Longitude(E) 
3 5 . 6° 
3 5 . 7  
3 5 . 7  
3 5 . 7  
3 5 . 8  
3 5 . 8  
3 6 ° 1 2 '  1 2 1 1  
3 6  1 1  02  
36  1 1  1 7  
3 6  1 3  07 
36 1 6  1 3  
3 6  1 7 1 4  
3 6  2 0  1 4  
3 6  1 6  0 9  
3 6  1 9  5 4  
3 6  1 9  5 6  
3 6  2 2  3 1  
3 6  2 2  1 1  
3 6  1 7  5 6  
3 6  2 1  5 5  
3 6  2 3  1 8  
3 6  2 6  4 3  
3 6  2 6  5 9  
3 6  3 0  5 9  
3 6  3 4  2 8  
3 6  3 6  2 5  
3 6  3 9  1 8  
Radio Echo Sounding 
Elevation One -way Ice 
(m)  echo time thickness 
Multiple echo time 
(µs ) (m) ( µs )  
1 8 9 4  7 . 0 5 1 2 06 5 . 1 6, 5 . 4 2 ,  5 . 7 9 , 6 . 05 ,  6 . 3 2  
1 9 1 8  6 . 9 5 1 1 8 8 5 . 5 8 , 5 . 8 9 , 6 . 3 7 
1 92 0  7 . 8 9 1 3 5 0  6 . 4 7 ,  6 . 9 5  
1 9 6 0  9 . 4 7 1 6 2 0  5 .  7 9 . 6 .  2 1 .  6 .  5 8  
2 0 06  -
1 9 9 1  8 . 0 0 1 3 6 8  5 . 42 ,  5 . 9 5 , 6 . 3 2 , 6 . 7 4, 7 . 2 6 
2 2 5 4  
2 2 7  9 
2 2 5 0  7 . 3 7 1 2 6 0  5 . 8 9, 6 . 6 3 
2 2 6 9  7 . 0 0 1 1 97 6 . 3 7 
2 2 8 1  
2 3 1 8 7 . 0 5 1 2 06 5 . 1 6 , 5 . 3 2 , 5 . 7 4, 6 . 05 ,  6 . 3 2 
2 2 9 4  
2 2 8 6 
2 2 9 6  
2 3 3 8  
2 3 34  7 . 7 9  1 3 3 2  6 . 1 1 , 6 . 47 
2 3 5 1  
2 3 3 6  
2 3 5 1  6 . 7 4 1 1 5 2 5 . 8 4 
2 3 5 3  
2 37 0 7 . 7 9 1 3 3 2  4 . 6 8, 5 . 2 6 , 5 . 68 ,  6 . 0 5 
2 37 6 
2 3 7 7  8 . 8 4 1 5 1 2  4 . 7 4, 5 . 5 8 , 6 . 1 1 ,  6 . 4 2,  6 . 7 9, 7 . 3 7 , 8 . 5 3  
2 3 87  
2 3 8 8  9 . 8 9  1 6 9 2  4 . 84, 6 . 0 0, 6 . 6 3 ,  8 . 6 3 ,  8 . 9 5 



























7 1 ° 50 ' 0 5" 
7 1  50 1 6  
7 1  50 2 1  
7 1  5 1  20 
7 1  5 0  31 
7 1  5 1  45  
7 1  50 32 
7 1  5 2  1 0  
7 1  5 1  04 
7 1  52 45  
7 1  5 1  35  
7 1 ° 52.0' 
7 1  53 05  
7 1  5 2  26 
7 1  53 20 
7 1  5 3  1 2  
7 1  53 48 
7 1  53 36 
7 1  54 34 
7 1  5 4  28 
7 1  53 35  
7 1  5 4  5 7  
7 1  53 37 
Longitude(E) 
36 ° 38 ' 5 5 "  
36 43  44 
36 43 32 
36 47 01 
36 47 42 
36 50 00 
36 5 1  05 
36 54 40 
36 5 7  00 
3 6 5 9 5 5  
37 03 00 
37 ° 06.4' 
37 04 56 
37 09 40 
37 1 0  04 
37 1 2 08 
37 1 1  56 
37 13 54 
37 1 5  1 8  
37 1 5  09 
37 20 2 5  
37 2 4  21 
37 29 05 
Radio Echo Sounding 
Elevation One-way Ice 
(m ) Multiple echo time echo time thickness 
(µs ) (m )  ( µ S )  
237 5 9.89 1 692 7. 53, 7.84, 8.53, 8.84 
2383 
2382 
2377  8.42 1 440 4.42 , 7.79, 8.05 
2395 
237 5 8.68 1 48 5  4.42, 4.47 , 4. 74, 5 .  53, 7. 79, 8. 05,  8.42 
2397 
2394 9.89 1 692 3. 95,  4. 2 1 ,  4. 84, 5. 05 ,  5. 37 , 5. 89, 8. 1 6, 
9.05, 9.47 
2414 
241 0 9.47 1 620 4.1 1 ,  4. 32 , 4. 95 ,  5.42 , 5. 89, 6. 53, 8. 68, 
9.1 1  
9.84 1 683 4.84, 5.26, 5.68, 8.7 4, 9.05,  9. 53 
2416  
241 1 8.89 1 5 2 1  4. 95,  5 . 16, 5 .  47 , 6. 47 , 6. 84, 7 .  26, 7.  63, 
7.89, 8.42 
2425 
2423 9 .1 1 1 5 5 7  5 .  37 , 5 .  68, 7. 58, 7 .  68 , 8. 00, 8. 32 
2433 
242 7 1 0. 53  1 800 4.53, 4.84, 5.42, 5.74, 6.21 , 7.95, 8.42, 









A 041 - 1  
042 
043 
043 - 1  








04 9 - 1  
0 5 0  
5 5 0  
0 5 1  
052  
0 5 3  
0 54 
0 5 5  
0 5 5 - 1  
0 5 5 - 2  
0 5 6  
0 57 
0 5 8  
5 5 8  
0 5 9  
Latitude (S )  
7 1  ° 54 '  5 0" 
7 1  5 3  3 2  
7 1° 5 3 . 9 ' 
7 1  5 3 . 7  
7 1  5 4  42  
7 1  5 3  2 3  
7 1  5 4  3 3  
7 1  5 3  5 6  
7 1  5 4  5 5  
7 1  54  1 3  
7 1  54 . 6  
7 1  5 5  3 0  
7 1  54  3 0  
7 1  5 5  54 
7 1  54  4 1  
7 1  5 5  4 0  
7 1  5 4  2 8  
7 1  54 . 2  
7 1  54 . 0  
7 1  5 5  2 8  
7 1  5 3  5 5  
7 1  5 5  1 2  
7 1  53  4 0  
Longitude(E )  
3 7 ° 3 3 '  5 6 " 
3 7  3 5  5 5  
3 7° 3 9 . 4 '  
3 7  41 . 9 
37  41 1 3  
37  46 02 
37 49  08 
37 51 5 8  
3 7  53  5 2  
3 7  5 9  0 9  
3 8  04 . 4 
3 8  01 3 3  
3 8  0 8  2 1  
3 8  1 2  2 3  
3 8  1 3  4 9  
3 8  1 9  3 2  
3 8  1 8  3 9  
3 8  22 . 0 
3 8  2 5 . 8 
3 8  2 4  2 1  
3 8  2 9  2 9  
3 8  3 0  2 8  
3 8  3 5  2 3  
Radio Echo Sounding 
Elevation One- way Ice 
(m) echo time thickness 
Multiple echo time 
(µs ) (m) ( µs )  
1 1 . 1 1 1 8 9 9  
241 4 
2405  9 . 47 1 6 2 0  4 . 7 4, 5 . 1 6, 6 . 3 2 
1 0 . 3 2 1 7 64 4 . 4 2 ,  5 . 00 ,  6 . 3 2 ,  7 . 6 8 ,  1 0 . 0 0  
1 0 . 1 6  1 7 3 7  5 . 1 6 , 5 .  6 8 , 6 .  42 
241 2 




241 2 1 0 .  2 1  1 7 4 6  4 .  8 4, 5 .  2 6 ,  6 .  2 1 ,  8 .  7 9 ,  9 .  5 8 ,  9 .  8 9 
1 2 . 1 1  2 07 0  5 . 2 6 , 6 . 2 1 ,  7 . 6 3 ,  1 1 . 5 8 
2423  
241 5 1 1 . 5 8  1 9 8 0  4 . 6 8, 4 . 8 4, 5 . 7 4, 9 . 8 9 ,  1 0 . 3 2  
242 6 
241 0 1 2 . 0 0 2 0 5 2  6 . 05 ,  6 . 4 2 ,  9 . 3 7 ,  1 0 . 1 6 , 1 1 . 2 6 
241 7 
2404 1 1 . 32 1 9 3 5  5 . 2 6 , 6 . 1 1 , 1 0 . 05 ,  1 0 . 5 3  
1 1 . 1 6 1 9 08 7 . 3 7 ,  9 . 0 5 
1 1 .  05  1 8 90  5 .  84, 6 .  3 2 , 1 0 .  53  
241 4 
2 3 9 8  9 . 9 5 1 7 0 1 5 . 47 
2408  
2 3 9 2  1 0 . 2 1  1 7 46  6 . 2 1 
N) 
I-' 
Table 3 .  Positions, elevations and ice thicknesses of stations along routes X, C, D, A and S 
(Sl6 9 - S23 9) in Mizuho Plateau . 
Radio Echo Sounding 
Station Latitude (S) Longitude(E) El evation One - way Ice Multiple echo time (m )  echo time thickness 
( µs )  (m)  ( µS ) 
X 1 7 0° 42 . 1 '  44° 14 . 2 '  2143 -
2 70 42 . 2 44 10 . 9 2138 
3 70 42 . 5 44 07 . 1 10 . 53 1800 6 . 42 
4 7 0 42 . 8 44 03 . 6 2116 
5 7 0 43 . 1 44 00 . 0 -
6 70 43 . 4 43 56 . 3  2111 
7 7 0 43 . 7 43 5 2 . 6  -
8 70 44 . 0 43 4 9 . 0 2097 
9 70 44 . 4 43 4 5 . 4 -
10 70 44 . 7 43 41 . 7 20 94 
11 70 45 . 2 43 3 8 . 2 -
12  70 45 . 7 43 34 . 7 2087 
13 7 0 46 . 0 43 31 . 0 -
14 70 46 . 4 43 27 . 4 206 9 
1 5  7 0 46 . 8 43 23 . 8  8 . 74 1494 
16 70 47 . 1  43 20 . 1  2064  
17 70 47 . 4  43 16 . 4 7 . 16 1 2 24 
18 70 47 . 8  43 12 . 8 20 5 5  
1 9  70 48 . 6 43 10 . 1  11 . 16 1 908 
C 0 71 23 .1 35 41 . 1 1800 9 . 21 1575 5 . 16, 5 .  7 9, 6 . 11, 6 .  74, 7 .  37, 8 .  00, 8. 3 2 ,  
8 . 58 
1 71 23 . 6  3 5  44 . 6 1813 7 . 79 133 2 5 . 68, 6 . 26, 6.47, 7 . 58 
2 71 21 . 9 3 5 48 . 1 183 2 7.00 11 97 5 . 5 8, 5 . 8 9, 6 . 3 2  
2-1 8 . 00 1368 3 . 84, 4 . 47, 5 . 37, 6 . 05, 6 . 42, 6 . 7 9, 7 . 11 








5 - 1  
6 
7 
7 - 1  
8 
8 - 1  
9 
9 - 1  
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 5 - 1  
1 6  
1 7  
1 8  
1 8 - 1  
1 9  
1 9 - 1  
2 0  
Latitude (S )  Longitude(E )  Elevation 
(m) 
7 1 ° 2 0 . 8 '  35° 5 3 . 7 '  1 8 2 8  
7 1  2 0 . 4 3 5  5 6 . 5 1 808  
71  1 9 .  7 3 5  5 9 . 3 1 7 9 6  
7 1  1 9 . 3 3 6  02 . 1 1 7 94 
7 1  1 8 .  7 36  04 . 9 1 7 9 0 
7 1  1 8 . 2 3 6  0 7 . 8 1 7 7 9  
7 1  1 7 . 6 3 6  1 0 . 5 1 7 6 8 
7 1  1 7 . 2  36  1 3 .  2 1 7 64 
7 1  1 6 .  5 3 6  1 6 .  0 1 7 5 7  
7 1  1 6 . 1  36  1 8 .  8 1 7 54 
7 1  1 5 . 5 3 6  2 1 . 6 1 7 5 8 
7 1  1 5 . 0 36  24 . 4  1 7 6 3 
7 1  1 4 . 4  3 6  2 7 . 2 1 7 5 9  
7 1  1 3 . 9  3 6  3 0 .  0 1 7 5 9  
7 1  1 3 .  3 36  3 2 . 6  1 7 6 8 
7 1  1 2 . 6  36  3 4 .  2 1 7 6 2 
7 1  1 1 . 9  36  3 6 . 6 1 7 64 
Radio Echo Sounding 
One-way Ice 
echo time thickness Multiple echo tim e 
(µs ) (m) ( µs )  
6 .  7 9  1 1 6 1 4 . 5 3 , 5 . 3 7 ,  5 . 5 8 , 6 . 3 2 
-
7 . 7 9 1 3 3 2  5 . 2 6, 6 . 2 1 ,  6 . 8 9 , 7 . 1 1 ,  7 . 37 
6 . 8 4 1 1 7 0  5 .  5 8, 6 .  0 0, 6 .  3 2 ,  6 .  5 8  
9 . 2 1 1 5 7 5  5 .  8 4, 6 . 1 1 ,  6 .  4 2 ,  6 . 7 4 ,  7 . 3 2 ,  7 . 5 8 ,  7 .  8 9 ,  
8 . 6 3 , 8 . 84 
7 . 6 3 1 3 05 6 . 1 1 , 6 . 42 ,  6 . 74 ,  6 . 9 5 ,  7 . 37 
-
8 . 0 0 1 3 68 7 . 1 6 , 7 .  53,  7 .  7 9 
9 . 1 1  1 5 5 7  7 . 3 7 , 7 . 8 9, 8 . 1 6, 8 . 6 3 
9 . 8 9  1 6 92  5 . 7 4, 6 . 1 1 , 7 . 0 0 
7 . 1 6 1 2 24 5 . 5 8, 6 . 3 2 
-
8 . 1 1  1 3 8 6  6 . 3 2 , 6 . 47 , 6 . 7 4, 7 . 0 5 , 7 . 8 9 
8 .  7 4 1 4 94 5 .  0 0, 6 .  7 4, 7 . 1 1 ,  7 .  42 ,  7 .  68, 8 .  05, 8 .  2 6  
8 . 5 3  1 4 58  6 .  0 5 ,  6 .  4 7 ,  7 . 0 5 ,  7 . 3 2 ,  7 . 7 4 ,  8 .  1 1  
8 . q 3 1 4 5 8  5 . 47 , 5 . 8 9 , 6 . 5 3 , 6 . 7 9 , 7 . 3 2 , 7 . 8 9, 8 . 1 6  
8 . 2 1 1 404 5 .  5 3 , 6 .  53 ,  7 .  3 7 ,  8 .  00 
9 . 5 8 1 6 3 8  7 . 37 ,  7 . 7 4, 7 . 8 4,  8 . 3 7 ,  8 . 84 
8 . 5 8 1 4 67 7 . 7 4, 7 . 8 9 , 8 . 05 , 8 . 3 2 
8 . 3 7 1 4 3 1  7 . 37 , 7 . 7 9 
9 . 0 5 1 548 7 . 0 5, 7 . 4 2 , 8 . 1 6 
8 . 6 8 1 4 85  6 . 2 1 , 7 . 0 5 , 7 . 7 9 , 8 . 05 
8 . 8 4 1 5 1 2  7 . 42,  7 . 68 , 8 . 2 1 , 8 . 42 
9 . 1 6  1 5 66  5 . 58 , 8 . 3 2 
9 . 47 1 6 20  8 . 84 




C 2 1  
2 2  
2 2 - 1  
2 3  
2 4  
2 5  
2 6  
2 7  
28  
2 9  
3 0  
3 1  
3 2  
3 3  
34 
3 5  
3 6  
3 7  
3 8  
3 9  
4 0  
4 1  





Latitude ( S )  
7 1 ° 1 1 . 5 ' 
7 1  1 1 . 0 
7 1  1 0 . 6 
7 1  1 0 . 1 
7 1  09 . 7  
7 1  0 9 . 2 
7 1  08 . 8  
7 1  08 . 2  
7 1  08 . 2  
7 1  08 . 1  
·7 1 08 . 1  
7 1  08 . 6  
7 1  08 . 1  
7 1  08 . 0 
7 1  08 . 0  
7 1  08 . 0  
7 1  ° 07 ' 5 3 ' '  
7 1  07 . 9  
7 1  07 . 8  
7 1  07 . 8 
7 1 07 . 7  
7 1  07 . 7  
7 1  07 . 6 
7 1  07 . 6  
7 1  07 . 5  
7 1  07 . 5 
Longitude(E )  
3 6° 3 9 .  4 '  
3 6  41 . 5  
3 6  44 . 3 
3 6  4 6 . 9 
3 6  4 9 .  5 
3 6  5 2 . 2 
3 6  5 5 . 6 
3 6  5 8 . 4 
3 7  01 . 6 
3 7  04 . 7  
3 7  07 . 9  
3 7  1 1 .  1 
3 7  1 4 . 3 
3 7  1 7 . 5  
3 7  2 0 .  7 
3 7  2 3 . 9 
3 7  2 7 . 5  
3 7  3 0 . 3 
3 7  3 3 . 5 
3 7  3 6 . 6 
3 7  3 9 . 8  
3 7  4 3 . 0 
3 7  4 6 . 2 
3 7  49 . 4  
3 7  52 . 5  
3 7  55 . 7  
Radio Echo Sounding 
Elevation One-way Ice  
(m) Multiple echo time echo time thickness  
( µs ) ( m) ( µ S )  
1 7 6 6 -
1 7 5 6  8 . 4 2 1 440  7 . 2 6 , 7 . 7 8 , 8 . 0 5 
7 . 8 9 1 3 5 0  6 . 9 5 , 7 . 3 7 
1 7 5 9  8 . 3 2 1 42 2  6 . 6 3 , 7 . 2 1 ,  7 . 6 3 , 8 . 00 
1 7 7 1  8 . 5 8 1 46 7  
1 7 8 2 7 . 4 2 1 2 6 9  5 .  84, 6 .  4 2  
1 7 7 9  6 . 84 1 1 7 0 6 . 0 0 
1 7 8 6 6 . 84 1 1 7 0  5 . 5 3 , 6 . 5 3 
1 7 8 7  6 . 4 2 1 0 98  
1 7 8 7  9 . 2 6 1 5 84  5 . 9 5 
1 7 9 2 9 . 1 6 1 5 66  6 . 9 5 ! 8 . 7 9  
1 7 9 8 1 2 . 2 6 2 0 97 5 .  7 9 
1 7 9 8 1 2  . 1 6  2 0 7 9  
1 7 9 9  9 .  7 9  1 67 4  
1 7 9 7 9 .  7 4  1 6 6 5  8 . 3 7 , 8 . 6 3 
1 8 0 1  8 .  7 4  1 4 94 7 .  4 7 ,  7 .  8 9, 8 . 1 1 , 8 .  5 3  
1 80 3  8 . 3 7 1 4 3 1 7 . 1 6 , 7 . 5 8 , 8 . 00 
1 80 5  9 . 6 8 1 6 5 6  8 . 0 5 , 8 . 4 2 
1 8 0 6  8 . 84 1 5 1 2  7 .  0 5 ,  7 .  5 3 ,  7 .  9 5 , 8 .  37  
1 8 0 8  8 . 6 8 1 4 85  7 . 5 3 , 7 . 8 9 , 8 . 0 5 
1 8 1 3  8 . 4 2 1 440  7 . 5 8, 7 . 8 9 
1 8 1 5  8 . 84 1 5 1 2  7 . 3 2 , 7 . 6 8, 8 . 1 1 
1 8 1 1  9 . 3 2 1 5 93  7 . 7 4 , 8 . 00 ,  8 . 4 2 ,  8 . 7 4 
1 8 0 8  9 . 6 3 1 647  8 . 4 2 ,  8 .  6 8 ,  8 .  9 5  
1 807  8 . 00 1 3 6 8 5 .  7 4, 6 .  0 5 ,  6 .  74, 7 .  2 1  
1 7 9 9  7 . 8 9 1 3 5 0  6 . 1 1 ,  6 .  4 2 ,  6 .  9 5 , 7 .  3 7 ,  7 .  5 8  






4 9  
50 
51 





56 - 1  
5 7  
5 8  
5 8 - 1  




62 - 1  
63  
6 3 - 1 
64 
64 - 1  
65 
6 6  
67 
6 8  
Latitude (S)  
71 o 07 , 3 I 
7 1  07 . 3 
7 1  07 . 2 
7 1  07 . 2 
7 1  07 . 1  
7 1  07  . 1  
7 1  07 . 0 
7 1  07 . 0 
7 1  06 . 9 
7 1  0 6 . 9 
7 1  0 6 . 8 
7 1  0 6 . 8  
7 1  06 . 7 
7 1  0 6 . 7 
7 1  06 . 6 
7 1  06 . 6 
7 1  0 6 . 5 
7 1  06 . 5 
7 1  0 6 . 4 
7 1  0 6 . 4 
7 1  0 6 . 3 
7 1  0 6 . 3 
Longitude(E )  Elevation 
(m) 
3 7° 5 8 .  9 '  17 9 9  
38  02  . 1  1 7 93  
3 8  05 . 3 1 7 9 2 
3 8  08 . 4 1 7 9 6  
3 8  1 1 .  6 1 7 8 6 
3 8  1 4 . 8 1 7 6 8 
3 8  1 8 . 0 1 7 5 7 
3 8  2 1 . 2 1 7 6 3  
3 8  2 4 . 3 1 7 5 7 
3 8  27 . 5 1 7 45 
3 8  3 0 . 7 1 7 3 0  
3 8  3 3 . 9 1 7 2 5 
3 8  37 . 2 1 7 2 1  
3 8  4 0 . 3 1 7 2 9  
3 8  43 . 5  1 7 44  
3 8  46 . 7 1 7 4 9  
3 8  4 9 .  8 1 7 4 8  
3 8  5 3 . 0  1 7 41  
3 8  5 6 . 2  1 7 3 7  
3 8  5 9 . 4 1 7 4 1  
3 9  02 . 6 1 7 40 
3 9  0 5 . 7 1 7 1 9 
Radio Echo Sounding 
One -way Ice Multiple echo time echo tim e thickness 
(µs ) ( m) ( µs )  
9 . 1 6 1 5 66  6 .  8 9 , 7 .  2 6 , 7 .  68 ,  8 .  2 6 ,  8 .  63  
9 . 2 6 1 5 84 8 . 8 9 
1 0  . 1 1 1 7 2 8  9 . 7 4 
9 . 5 8 1 6 38  5 . 8 9, 8 . 5 3 , 8 . 84, 9 . 1 6 
1 0 . 00 1 7 1 0  5 . 47,  9 . 3 7 ,  9 . 63 ,  9 . 7 4 
9 . 47 1 6 2 0  8 .  4 2 ,  8 .  84,  9 .  1 6  
9 . 9 5 1 7 01 5 .  7 4, 6 .  2 1 ,  9 .  37 
9 . 4 2 1 6 1 1  5 . 37 ,  6 . 1 1  
9 . 9 5 1 7 01 5 . 00, 5 . 9 5, 9 . 58 
1 0 .  00 1 7 1 0  5 . 9 5 
1 0 . 00 1 7 1 0  5 . 7 9, 6 . 47 
-
7 . 84 1 3 41 5 . 47 ,  6 . 05 ,  6 . 8 9 
7 . 9 5 1 3 5 9  5 . 32 ,  5 . 7 9, 6 . 3 2 ,  6 . 74, 7 . 53 , 7 . 95 
8 . 5 8 1 4 67 5 . 3 7 , 5 . 7 9, 6 . 1 6, 6 . 53 ,  7 . 3 7 
9 . 6 3 1 647 5 .  1 1 , 5 . 5 3, 6 . 1 1 ,  6 . 4 2 ,  6 .  84, 7 . 2 6, 7 . 6 3 
1 0 .  05 1 7 1 9  5 .  68,  6 .  00,  6 .  8 9, 7 . 1 1 ,  9 .  74  
-
1 2 . 58 2 1 51 5 . 1 6 , 6 .  00, 1 2 .  00 
1 2 . 2 6 2 0 97 5 . 1 1 , 5 . 7 9, 6 . 37 ,  6 . 8 9, 1 1 . 6 8 
1 1 . 6 3 1 9 8 9  5 . 1 6, 5 . 3 7 
1 1 . 1 1 1 8 9 9  
1 1 . 0 5  1 8 90  
6 . 1 1 1 044 5 . 6 8 
8 . 84 1 5 1 2  
8 . 2 1 1 4 04 7 . 58 , 7 . 7 9 




A 1 37 
6 3 7  
1 3 8 
6 3 8  
1 3 9  
6 3 9  
1 40 
1 4 1 
1 41 - 1 
1 42 
1 43 
6 4 3  
643 - 1  
643 - 2  
1 44 
1 45 
1 4 6  
1 47 
1 48 
1 4 9 
1 50 
6 5 0  
1 5 1 
1 5 2 
6 5 2  
1 5 3 
6 5 3  
Latitude ( S )  
7 1 ° 59 '  3 9' '  
7 2  0 0  2 7  
7 2  0 0  0 9  
7 1  5 9  1 4  
7 1  5 9  5 7  
7 1  5 8  2 7  
7 1 ° 5 8 . 1 '  
7 1  5 9  1 4  
7 1  5 7  4 5  
7 1  5 7 . 6  
7 1  5 7 . 8  
7 1  5 8  5 5  
7 1  5 7  5 9  
7 1  5 8  5 6  
7 1  5 8  0 6  
7 1  5 9  4 0  
7 1  5 8  2 8  
7 1  5 9  2 6  
7 1  5 8  2 8  
7 1  5 9  2 5  
7 1  5 9  01  
Longitude(E ) 
42 ° 1 3 ' 0 2 1 1  
42 1 5  2 4  
4 2  1 8  2 4  
4 2  1 5  2 7  
4 2  2 1  2 1  
4 2  1 8  2 7  
42 ° 2 1 . 0 ' 
42  2 5  3 9  
42  2 4  0 3  
4 2  2 7 . 5 
42  3 0 . 9 
42  2 8  3 8  
4 2  3 3  5 6  
4 2  3 3  5 1  
4 2  3 6  5 2  
42  3 5  4 2  
42  39  5 5  
4 2  4 0  3 2  
4 2  43  3 2  
4 2  44 0 9  
4 2  47 5 6  
Radio Echo Sounding 
Elevation One-way Ice 
(m) echo time thickness  
Multiple  echo time 
( µs )  ( m) ( µ s )  
2 5 2 5 9 . 0 5 1 548 5 . 1 6 , 5 .  37 ,  5 .  7 9  .. 6 .  3 7 ,  7 .  00 ,  7 .  6 3 ,  8 .  42  
2 5 1 4 
2 5 1 4 
2 5 2 0 6 .  74  1 1 52  4 . 7 4 , 5 . 5 8 ,  5 . 7 9 , 6 . 0 0 
2 5 3 4  
2 5 1 6 6 . 1 6 1 053  4 .  6 8 , 4 .  84 ,  5 .  0 5 ,  5 .  5 8 ,  5 .  84  
1 2 . 5 8 2 1 5 1  5 .  3 7 ,  5 .  7 9 ,  6 .  7 4 ,  1 2 .  1 1  
2 5 4 8  
2 5 0 8  1 2 . 5 8 2 1 51 5 .  8 9, 6 .  47 ,  7 .  3 7 ,  1 1 .  05 ,  1 1 . 58, 1 2  . 1 1 
1 2 . 3 7 2 1 1 5  5 . 84 , 6 . 1 1 , 6 . 84 ,  7 . 1 1 ,  8 . 3 2  
1 2 . 6 8 2 1 6 9  6 . 1 6 , 7 . 2 1 ,  8 . 42 ,  1 1 . 6 8 , 1 2 . 1 1 
2 5 5 0 
2 5 4 1  1 2  . 1 1  2 07 0  4 .  84 ,  5 .  7 9 ,  7 .  3 7  
2 5 5 9  
2 5 5 0 7 . 4 2 1 2 6 9  4 . 5 3 , 4 . 84, 5 . 47 
2 5 6 8  
2 5 5 6 9 .  7 9 1 67 4  5 . 47 , 5 . 7 4, 6 . 3 2 , 6 . 6 3 , 6 . 9 5 , 9 . 0 5 
2 5 6 5 
2 5 5 1 6 . 84 1 1 7 0  4 . 7 4 , 5 . 2 6 , 5 . 5 3 ,  6 . 2 1 
2 5 5 9  




A 1 54 
1 5 5 
1 5 5 - 1  
1 5 6  
6 5 6  
6 5 6 - 1  
1 57 
1 5 8 
6 5 8  
1 5 9 
1 6 0 
1 61 
1 62 
1 6 3 
1 64 
S 1 6 9 
1 7 0  
1 7 1  
1 7 2  
1 7 3  
1 7 4  
1 7 5  
1 7 6  
1 7 7  
1 7 8  
1 7 9  
Latitude ( S) 
7 2 ° 00 1 5 0 "  
7 2  01 2 4  
7 2  00 0 5  
7 2 ° 00 . 1 ' 
7 2  01  27  
7 1  5 9  54 
72 01  2 6  
7 2  00 08 
7 2  01 32 
7 2  00  1 2  
7 2  01 32 
72 00  07 
7 0  49 . 4  
7 0  5 0  38  
7 0  5 1 . 1  
7 0  5 1 . 6 
7 0  5 2 . 2  
7 0  5 2 . 8 
7 0  5 3 . 8  
7 0  54 . 8 
7 0 5 5 . 8 
7 0  5 6 . 8 
7 0  57 . 9 
Longitude(E )  
42 ° 4 6 1 3 4" 
42  5 2  04 
42 5 2  3 0  
42 ° 5 5 . 7 '  
4 2  5 5  2 0  
4 2  5 8  1 3  
4 3  0 0  3 0  
43  03  3 3  
4 3  0 3  5 5  
43  0 6  5 8  
4 3  0 7  2 7 
4 3  0 9  4 8  
4 3  0 7  
4 3  1 1  3 2  
4 3  0 5  
4 3  02  
4 3  00  
4 2  57  
4 2  5 6  
4 2  5 6  
42  5 6  
4 2  5 6  
4 2  5 6  
Radio Echo Sounding 
Elevation One -way Ice 
(m) echo time thickness Multiple echo time 
(11s ) (m) ( µs )  
2 57 7  
2 5 88 
1 2 . 7 4 2 1 7 8  4 . 4 2 , 4 . 84 , 5 . 6 8 , 1 0 . 7 4  . 
2 5 6 0  
1 2 . 2 1 2 0 8 8  
2 5 84 
2 5 5 6  1 1 . 5 8  1 9 8 0  5 . 2 6 , 5 . 7 4, 6 . 2 6 , 6 . 9 5 ,  9 . 9 5  
2 6 01 
2 5 8 1  1 3 . 7 4 2 3 4 9  5 .  8 4, 6 .  4 2 ,  6 .  8 9 ,  7 .  5 3 ,  8 .  3 7 ,  8 .  6 3 ,  1 1 . 5 8 ,  
1 2 . 0 5 , 1 2 . 7 9 
2 6 1 4  
2 6 0 0 8 . 6 8 1 4 8 5  5 . 2 6, 6 . 1 1 , 6 . 42 ,  7 . 1 1 ,  7 . 3 7 
2 6 1 9  
2 6 0 6  8 . 47 1 44 9  6 . 1 1 ,  6 . 7 4 
2 03 5  9 . 0 0 1 5 3 9  6 . 7 4 
2 034 1 1 . 1 6 1 9 08  5 . 3 7 ,  1 0 . 84 
2 0 2 6  1 3 . 1 1 2 2 4 1  1 2 . 1 6  
2 040 1 1 . 2 1  1 9 1 7  4 . 84, 5 . 3 2  
2 034  1 2 . 2 1 2 0 88  6 .  8 9, 1 0 .  6 3 ,  1 1 . 1 6 
2 0 1 8 1 4 . 6 8  2 51 1 8 . 1 6, 1 0 . 8 9, 1 3 . 1 6 
2 03 6  2 2· . 1 1  37 8 0  9 .  7 4 , 1 0 . 63 ,  1 6 .  9 5  
2 0 63  2 2 . 6 3  3 8 7 0 1 1 . 84,  1 3 . 89 , 1 9 . 4 7 
2 0 64 1 8 . 9 5  3 2 4 0  6 . 6 8 , 1 1 . 9 5 , 1 3 . 9 5 
2 0 61  1 7 . 6 3 3 0 1 5 6 . 2 1 ,  7 . 5 8 , 1 3 . 6 8 




S 1 80 
1 8 1 
1 8 2 
1 8 3 
1 84 
1 8 5 
1 8 6 
1 87 
1 88 




1 9 3 
1 94 
1 9 5 
1 9 6 
1 97 
1 98 
1 9 9 
2 00 
2 01 






7 0 ° 5 8 .  9 '  
7 0  5 9 .  9 
7 1  00 . 9  
7 1  01 . 9 
7 1  0 3 . 0  
7 1  04 . 0  
7 1  0 5 . 0  
7 1  0 6 . 0 
7 1  07 . 0  
7 1  0 8 . 1  
7 1  0 9 . 1  
7 1  1 0 . 1 
7 1  1 1 .  2 
7 1  1 2 . 2  
7 1  1 3 . 2 
7 1  1 4 . 2 
7 1  1 5 . 3 
7 1  1 6 .  3 
7 1  1 7 . 3  
7 1  1 8 . 3 
7 1  1 9 . 4 
7 1  2 0 . 4  
7 1  2 1 . 4 
7 1  2 2 . 4  
7 1  2 3 . 5  
7 1  2 4 . 5 
7 1  2 5 . 5 
Longitude( E) Elevation 
( rn )  
4 2 ° 5 7 '  2 07 5 
4 2  5 7  2 08 5  
4 2  57  2 1 00 
42  57  2 1 3 3  
4 2  57  2 1 3 9  
4 2  57  2 1 1 4  
4 2  5 8  2 1 5 0  
4 2  5 8  2 1 5 8  
4 2  5 8  2 1 5 9  
4 2  5 8  2 1 7 3  
4 2  5 8  2 1 8 0  
4 2  5 8  2 1 8 3 
4 2  5 8  2 1 9 5  
4 2  5 9  2 2 07 
4 2  5 9  2 2 1 1 
4 2  5 9  2 2 0 8  
4 2  5 9  2 2 1 7 
4 3  0 0  2 2 4 0  
4 3  0 0  2 2 5 1  
4 3  0 0  2 2 5 7  
4 3  0 0  2 2 6 1  
4 3  0 0  2 2 6 0 
4 3  0 0  2 2 6 1  
4 3  0 1  2 2 7 4  
4 3  0 1  2 2 9 4  
4 3  0 1  2 3 0 3  
4 3  0 1  2 3 1 0 
Radio Echo Sounding 
One - way Ice  
echo tim e  thickness 
Multiple echo tim e 
(µs ) (m)  ( µs )  
1 1 . 6 8 1 9 98  1 1 . 53  
1 1 . 37 1 944 5 . 7 9 , 6 . 2 1 
1 0 .  5 3  1 8 00 6 . 1 6 , 6 .  8 9, 7 .  3 2 ,  8 . 1 6 
1 1 . 1 6  1 9 08 6 .  7 9 
1 2 .  32  2 1 06 5 . 3 2 
1 2 . 00 2 0 5 2  
1 1 . 6 3  1 9 8 9  4 . 84 ,  5 . 84 ,  6 . 5 3 ,  1 0 . 3 7 ,  1 0 . 84, 1 1 . 3 2 
1 2  . 1  G 2 07 9  1 1 . 5 8 
1 2 . 5 3 2 1 42 6 . 7 9 8 . 0 5 8 . 94 1 1 . 5 8 
1 2 .  2 1  2 0 88 6 . 0 0, 7 . 4 2 , 8 . 5 3 , 1 1 . 84 
1 2  . 1 6  2 07 9  
1 2 . 2 1 2 0 8 8  1 1 . 7 9  
1 2 . 4 2 2 1 24 1 2 . 0 5 
1 2 . 3 7 2 1 1 5  1 2 . 05 
1 1 .  6 8  1 9 98  1 1 . 2 6 
1 2 . 0 0 2 052 4 . 4 2 ,  5 . 7 9 
1 2 . 2 1 2 0 8 8  
1 2 . 6 3 2 1 6 0 
1 3 . 9 5 2 3 85 
1 3 . 6 3 2 3 3 1  4 .  7 9 
1 2 . 6 8 2 1 6 9  5 . 2 6 , 6 . 2 1 
1 2 . 6 3 2 1 60 5 . 5 3 ,  6 . 2 1 ,  6 . 7 9 
9 .  2 6  1 5 84 6 . 3 2 , 6 . 9 5  
8 . 6 3 1 47 6  5 . 6 8 , 5 . 8 9 , 7 . 5 3 




S 2 07 
2 08 
2 09 
2 1 0  
2 1 1 
2 1 2 
2 1 3 
2 1 4 
2 1 5 
2 1 6 
2 1 7 
2 1 8 
2 1 9 
2 2 0  
2 2 1  
2 2 2  
2 2 3  
2 24  
2 2 5  
2 2 6  
227  
2 2 8  
2 2 9  
2 3 0  
2 3 1  
2 3 2  
2 3 3  
Latitude (S) 
7 1 ° 26 . 5 ' 
7 1  27 . 5  
7 1  28 . 5  
7 1  2 9 . 6 
7 1  3 0 . 6 
7 1  3 1 . 6 
7 1  3 2 . 6  
7 1  3 3 . 7  
7 1  34 . 7  
7 1  3 5 . 7  
7 1  3 6 . 7  
7 1  37 . 7  
7 1  38 . 7  
7 1  3 9 . 7  
7 1  40 . 8 
7 1  41 . 8 
7 1  42 . 8 
7 1  43 . 8 
7 1  44 . 8 
7 1  45 . 8 
7 1  46 . 8 
7 1  47 . 8 
7 1  48 . 9 
7 1  49 . 9 
7 1  50 . 9  
7 1  51 . 9 
7 1  53 . 0  
Longitude(E) Elevation 
(m)  
4 3 ° 02 2 3 1 2 
4 3  02  2 3 1 5 
4 3  02  2 3 1 7 
4 3  03  2 3 3 2  
4 3  03  2 342  
4 3  03  2 34 6  
4 3  0 3  2 3 5 6  
4 3  03  2 3 6 9  
4 3  04 2 3 7 4  
4 3  04 2 37 7  
4 3  04 2 3 88 
43 04 2 40 1  
4 3  04 2403  
4 3  04 241 0 
4 3  05  242 2 
4 3  05 2 4 3 3  
4 3  0 5  244 3  
4 3  05 245 3  
4 3  05  2 4 6 2  
4 3  06  246 8 
4 3  06  247 3  
4 3  0 6  2 48 5  
4 3  06  2494 
4 3  0 6  2 50 6  
4 3  07 2 5 1 1 
4 3  07 2 51 5 
4 3  07 2 52 2  
One-way Ice 
echo time thickness 
(µs ) (m) 
1 3 . 42 2 2 95 
6 . 2 6 1 07 1  
1 3 . 3 2 2 2 7 7  
6 . 5 3 1 1 1 6  
6 . 5 3 1 1 1 6  
1 4 . 2 1  2430  
1 3 . 68  2 340  
1 2 . 3 7 2 1 1 5  
1 3 . 7 9 2 3 5 8  
8 . 6 8 1 4 85 
6 . 84 1 1 7 0  
1 3 . 1 1  2 2 41 
1 3 . 2 1 2 2 5 9  
8 . 3 7 1 43 1  
1 3 . 6 3  2 3 3 1 
1 4 . 2 1  2 4 30  
7 . 84 1 341  
8 . 1 1  1 3 86  
8 . 9 5 1 5 3 0  
6 . 7 4 1 1 5 2 
8 . 0 0 1 3 68 
1 3 . 9 5 2 3 85 
7 . 84 1 341  
5 . 84 9 9 9  
Radio Echo Sounding 
Multiple echo time 
( µ S )  
4 . 3 2 , 5 . 1 6  
1 1 . 5 8  
5 . 0 5, 5 .  6 8 ,  6 . 0 5 
7 . 3 7 
5 .  5 8, 6 .  47 ,  7 .  47 ,  7 .  95 
7 . 0 5 
5 . 2 1 , 5 . 6 3 , 6 . 84 , 7 . 7 9 , 8 . 5 8 
4 . 6 8, 6 . 47 ,  7 .  7 4  
4 . 3 2 , 5 . 7 9  
4 . 74 ,  6 . 3 7 ,  7 . 3 7 ,  7 . 8 9 
6 . 74, 7 . 6 8 
4 .  7 4, 5 .  7 9 
4 . 7 9 , 5 . 7 4, 6 . 5 8 
5 . 2 6 , 5 . 8 9, 6 . 8 9 , 8 . 00, 9 . 1 6  
4 .  7 9,  5 .  8 9 ,  7 .  05 
5 .  7 9, 6 .  7 9  
5 .  7 9 , 6 .  8 4, 7 .  42 ,  8 .  42 
6 . 1 1 
6 .  7 9  
8 . 05 
6 . 5 3 
5 . 1 6, 5 .  7 4  ' ' 
""" � 
Station 
S 2 34 
2 3 5  
2 3 6  
2 37 
2 3 8  
2 3 9  
Latitude (S )  
71  O 54 • 0 I 
7 1  5 5 . 0  
7 1  56 . 0  
7 1  5 7 . 0  
7 1  5 8 . 1 
7 1  59 . 1  
Longitude(E ) Elevation 
(m) 
4 3 ° 0 8 ' 2 5 2 8 
4 3  08  2 5 3 4  
4 3  0 8  2 5 5 0  
4 3  08 2 5 6 7  
4 3  0 8  2 57 4  
4 3  0 8  2 5 8 0  
Radio Echo Sounding 
One - way Ice 
echo time thickness 
Multiple echo time 
(µs ) (m) ( µs )  
8 . 95 1 5 3 0  
1 2 .  2 1  2 0 88 
1 3 . 5 8 2 3 22 5 . 7 9, 1 2 . 2 1 
5 . 6 8 9 7 2  4 . 5 8 
6 . 84 1 1 7 0  4 . 9 5 
T able 4 .  Positions and elevations of s tations along 
r oute s S (S 3 1 - S l 2 1 ) ,  M and N in Mizuho 
Plateau .  
Station Latitude (S) Longitude (E) Elevation (m) 
s 3 1  6 9 ° 0 3 .  3 ' 40 ° 4 3 ' 9 8 1  
3 2  6 9  0 3 . 6 40 46 9 94 
3 3  6 9  0 3 . 9 40  48 1 0 1 4  
34 6 9  04 . 2 40 5 1  1 0 30 
3 5  6 9  0 4 . 4 40 54  1 046 
36  6 9  04 . 8 40  5 6  1 064  
37  6 9  04 . 8 40 5 9  1 07 4  
3 8  6 9  04 . 9 4 1  0 2  1 08 8  
3 9  6 9  04 . 8 4 1  0 5  1 0 9 9  
40  69  04 . 7 4 1  0 7  1 1 1 2 
4 1  6 9  04 . 6 4 1  1 0  1 1 2 4  
42 6 9  04 . 6 4 1  1 3  1 1 3 8 
4 3  6 9  04 . 5 4 1  1 5 ·  1 1 48  
44 6 9  04 .  3 4 1  1 8  1 1 6 4  
45  69  04 . 4 4 1  2 1  1 1 7 9 
46  6 9  04 . 5 4 1  24  1 1 88 
4 7  6 9  04 .  3 4 1  2 6  1 1 84 
4 8  6 9  04 . 2 4 1  2 9  1 20 0  
4 9  6 9  04 . 2 4 1  32 1 20 8  
5 0  6 9  04 . 2 4 1  3 5  1 2 1 5  
5 1  6 9  04 .  1 4 1  3 7  1 2 1 7  
5 2  6 9  04 .  1 4 1  40 1 22 7  
5 3  6 9  04 . 0 4 1  4 3  1 2 3 3 
54 6 9  04 .  1 4 1  46  1 2 5 9  
5 5  6 9  04 . 2 4 1  4 8  1 27 1  
5 6  6 9  0 3 . 7 4 1  5 1  1 2 74 
5 7  6 9  0 3 . 8 4 1  5 4  1 2 7 6  
5 8  6 9  04 . 2 4 1  5 7  1 2 8 7  
5 9  6 9  04 . 4 4 1  5 9  1 30 7  
6 0  6 9  04 . 6 42 0 2  1 3 32  
6 1  6 9  0 5 . 0 42  04  1 3 35  
6 2  6 9  0 5 . 2 42 0 7  1 34 1  
6 3  6 9  0 5 .  3 42  09  1 34 8  
64  6 9  0 5 . 5 42 1 2  1 35 6  
6 5  6 9  0 5 . 8 42  1 5  1 36 2  
6 6  6 9  0 5 . 9 42 1 8  1 36 6  
- 42 -
Station Latitude {S) Longitude (E) Elevation {m) 
S 6 7  6 9 ° 0 6 . 0 '  42 ° 2 1 ' 1 36 3  
6 8 6 9  0 6 . 2 42 2 3  1 380  
6 9  6 9  0 6 . 4 42  2 6  1 38 1  
7 0  6 9  0 6 . 9 42 2 9  1 38 8  
7 1  6 9  0 7 . 9 42 2 9  1 40 3  
7 2  6 9  0 9 . 0 42 30 1 40 9  
7 3  6 9  1 0 . 0 42 30  1 4 1 9  
7 4  6 9  1 1 . 0 42  3 1  1 42 2  
7 5  6 9  1 2 .  1 42  32 1 4 3 5  
7 6  6 9  1 3 . 1 42  32 1 444 
7 7  6 9  1 4 . 2 42 3 3  1 45 1  
7 8  6 9  1 5 . 2 42 34 1 45 9  
7 9  6 9  1 6 . 2 42  34  1 46 8  
8 0  6 9  1 7 .  3 42  35  1 47 3  
8 1  6 9  1 8 . 4 42  3 6  1 47 6  
8 2  6 9  1 9 . 4 42 36 1 489  
8 3  6 9  2 0 . 5 42 3 7  1 4 99  
8 4  6 9  2 1 .  5 42 3 8  1 5 1 8  
8 5  6 9  2 2 . 5 42 3 8  1 5 2 2  
8 6  6 9  2 3 . 5 42 39  1 5 2 6  
8 7  6 9  2 4 . 6 42 40 1 5 34 
88  6 9  2 5 . 6 42 4 1  1 54 3  
8 9  6 9  2 6 . 7 42 4 1  1 5 5 1  
90  6 9  2 7 . 7 42 42 1 5 6 0  
9 1  6 9  2 8 . 8 12 4 3  1 5 6 9  
92  6 9  2 9 . 8 42 4 3  1 5 6 8  
9 3  6 9  30 . 9 42  44 1 5 7 0  
94 6 9  3 1 .  9 42 4 5  1 5 7 9  
9 5  6 9  32 . 8 42 46  1 5 88  
96  6 9  3 3 . 9 42 47 1 5 94 
9 7  6 9  34 . 9 42  48  1 6 0 5  
9 8  6 9  36 . 0 42 · 4 8  1 6 1 4 
9 9  6 9  3 7 . 0 42 49  1 6 1 8  
1 00 6 9  3 8 .  1 42  50  1 6 30 
1 0 1  6 9  3 9 .  1 42 5 0  1 6 3 1 
1 02 6 9  40 . 1 42 5 1  1 6 36 
1 0 3  6 9  4 1 .  1 42 5 2  1 64 3  
1 04 6 9  42 . 2 42  5 2  1 6 5 1 
1 0 5  6 9  4 3 . 2 42 5 3  1 6 5 6  
- 43 -
Station Latitude {S) Longitude {E) Ele vation {m) 
s 1 06 6 9 ° 44 . 3 '  42 ° 54 ' 1 6 60  
1 07 6 9  45 . 4 42  5 5  1 6 7 3  
1 08 6 9  46 . 4 42 5 5  1 6 84 
1 0 9 6 9  4 7 . 5 42 5 6  1 6 90 
1 1 0 6 9  4 8 . 5 42  5 6  1 6 9 6  
1 1 1  6 9  4 9 . 5 42 5 7  1 724  
1 1 2 6 9  5 0 . 6 42 5 8  1 7 36 
1 1 3  6 9  5 1 .  7 42 5 9  1 747 
1 1 4 6 9  5 2 . 7 4 3  0 0  1 7 54 
1 1 5 6 9  5 3 . 8 4 3  0 1  1 7 5 8  
1 1 6 6 9  54 . 8 4 3  0 2  1 7 6 3  
1 1 7 6 9  5 5 . 9 4 3  0 3  1 7 74 
1 1 8 6 9  5 6 . 9 4 3  0 3  1 8 1 6  
1 1 9 6 9  5 8 . 0 4 3  0 4  1 8 3 3  
1 2 0 6 9  5 9 . 0 4 3  04  1 845  
1 2 1  7 0  0 0 .  1 4 3  0 5  1 85 0  
Z 1 5 - 1  7 0'0 0 8 '  0 0 "  4 3 ° 2 2 ' 45 1 1  1 984  
z 1 6  7 0 ° 0 8 .  3 '  4 3 ° 2 3 . 0 '  1 9 88  
M 1 7 0  0 7 . 5 4 3  24 . 5 1 9 92 
2 7 0  0 6 . 5 4 3  2 6  1 9 97  
3 7 0  0 5 . 5 4 3  2 7 . 5 2 004 
4 7 0  04 . 5 4 3  2 9 . 5 2 0 1 0  
5 7 0  0 3 . 5 4 3  3 0 . 5 2 0 2 1 
6 7 0  0 2 . 5 4 3  32 2 0 2 8  
7 7 0  0 2  4 3  34 2 0 4 3  
8 7 0  0 1  4 3  3 5  2 0 39 
9 7 0  0 0  4 3  37 2 045  
1 0  6 9  5 9  4 3  3 8 . 5 2 0 5 0  
1 1  6 9  5 8  4 3  40 . 5 2 0 5 8  
1 2  6 9  5 7  4 3  4 1 . 5 2 0 6 0  
1 3  6 9  5 6  4 3  4 3  2 0 5 5  
1 4  6 9  5 5 . 5 4 3  4 5  2 0 6 2  
1 5  6 9  54 . 5 4 3  46 2 0 6 6  
1 6  6 9  5 3 . 5 4 3  4 7 . 5 2 0 7 0  
1 7  6 9  5 2 . 5 4 3  4 9  2 0 87 
1 8  6 9  5 1 .  5 4 3  5 1  2 0 99 
1 9  6 9  5 0 . 5 4 3  5 2 . 5 2 1 1 0 
2 0  6 9  4 9 . 5 4 3  5 4  2 1 1 7  
2 1  6 9  4 8 . 5 4 3  5 5 . 5 2 1 1 8 
- 44 -
Station L atitud e (S) Longitude ( E )  Elevation (m) 
' 
M 2 2  6 9
° 4 8 1 4 3 ° 5 7 • 5 I 2 1 2 7 
2 3  6 9  4 7  4 3  5 9  2 1 22 
24  6 9  46  44 0 1  2 1 24 
2 5  6 9  4 5 . 5 44 0 3  2 1 1 9  
2 6  6 9  44 . 5 44 0 4 . 5 2 1 1 5  
2 7  6 9  4 3 . 5 44 0 6 . 5 2 1 0 9 
2 8  6 9  4 3  44 0 8 . 5 2 1 0 3  
2 9  6 9  42 . 5 44 1 1  2 1 2 5  
30  6 9  42  44 1 3  2 1 5 1 
p eak A 6 9  40 . 5 44 1 1 .  5 2 1 6 8 
M 3 1  6 9  4 1 . 5 44 1 4  2 1 52 
3 2  6 9  4 1 . 5 44 1 7  2 1 54 
3 3  6 9  4 0 . 5 44 1 7 .  5 2 1 4 3  
34 6 9  40  44 1 5  2 1 0 3 
3 5  6 9  3 9  44 1 2 .  5 2 0 7 5  
3 6  6 9  3 8 . 5 44 1 0 . 5 2 0 7 1 
3 7  6 9  38  44 0 8  2 0 6 6  
P ea k  B 6 9  36 . 5 44 0 8 . 5 2 1 0 0 
M 3 8  6 9  3 8  44 0 5  2 04 9  
3 9  6 9  3 8  44 0 2  2 0 2 2  
40  6 9  38  4 3  5 9  2 0 1 5  
4 1  6 9  3 8  4 3  5 6  2 0 2 6  
42  6 9  3 8  4 3  5 3  2 0 32 
4 3  6 9  3 7 . 5 4 3  5 0 . 5 2 0 30 
44 6 9  3 7 .  5 4 3  4 7 . 5 2 0 8 5  
4 5  6 9  3 7 .  5 4 3  44 . 5 2 0 1 7  
46  6 9  3 7 . 5 4 3  4 1 . 5 1 9 9 9  
4 7  6 9  3 7 . 5 4 3  3 8 . 5 1 96 7  
48  6 9  3 7 . 5 4 3  3 5 . 5 1 9 37  
49  6 9  3 7 . 5 4 3  3 3  1 90 1  
5 0  6 9  3 7 . 5 4 3  3 0 . 5 1 8 9 3  
5 1  6 9  3 8  4 3  2 8  1 86 6  
5 2  6 9  3 8  4 3  2 5  1 82 5  
5 3  6 9  3 8 . 5 4 3  2 3  1 82 5  
5 4  6 9 ° 3 8 ' 1 3 " 4 3 ° 1 9 ' 4 1 " 1 7 8 7  
5 5  6 9  3 8  4 3  1 8  1 7 8 4  
5 6  6 9  3 8  4 3  1 5  1 7 8 0  
5 7  6 9  3 8  4 3  1 2 . 5 1 7 6 5  
5 8  6 9  3 7 . 5 4 3  0 9 . 5 1 7 5 1  
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Station Latitude (S) Longitude (E ) Elevation (m) 
M 5 9  6 9 ° 3 8 1 4 3 ° 0 6 1 1 7 3 1  
60  6 9  3 7 . 5 4 3  0 3  1 7 37 
6 1  6 9  3 7 . 5 42 5 9 . 5 1 7 3 9  
6 2  6 9  3 7 . 5 42 5 5 . 5 1 740 
6 3  6 9  3 7  42 5 3  1 7 1 3 
64  6 9  3 7  42 5 0  1 7 0 5  
6 5  6 9  37  42  46  1 70 0  
6 6  6 9  3 6 . 5 42 4 3 . 5 1 6 9 6  
6 7  6 9  3 6 .  5 42 40 . 5 1 6 7 2  
6 8  6 9  36 . 5 42 38 1 6 5 0  
6 9  6 9  36 . 5 42 35  1 6 35 
7 0  6 9  36  42  3 1 . 5 1 6 1 3 
7 1  6 9  3 6  42 2 9  1 6 1 3 
7 2  6 9  3 5 . 5 42 2 6  1 60 0  
7 3  6 9  3 5 .  5 42 2 3  1 5 9 1  
74  6 9  36  42 1 9  1 5 8 9  
7 5  6 9  3 6  42 1 6  1 5 82  
76  6 9  36  42  1 3 . 5 1 5 7 8  
7 7  6 9  36 . 5 42 1 0 . 5 1 5 7 1  
7 8  6 9  3 7  42 0 7 . 5 1 5 5 5  
7 9  6 9  3 7  42 04 . 5 1 5 5 7  
H l 84 6 9 ° 36 1 1 2 I I  42 ° 02 ' 48 1 1  1 546 
N 0 7 1 ° 38 ' 3 5 ° 3 0 ' I 1 8 3 6  1 7 1  39  3 5  2 7  
2 7 1  40 3 5  2 1  1 8 34 
3 7 1  4 1  3 5  1 5  1 8 32 
4 7 1  42 3 5  0 9  1 844 
5 7 1  4 3  3 5  0 3  1 8 5 8  
6 7 1  45  34 5,9 1 842 
7 7 1  47  34 5 5  1 86 2  
8 7 1  4 9  34 5 1  1 86 9  
9 7 1  47  34  5 9  
1 0  7 1  4 8  3 5  02 1 9 1 0  
1 1 7 1  5 0  3 5  04 1 9 34 
1 2  7 1  5 3  3 5  06  1 9 7 6  
1 3  7 1  5 5  3 5  0 8  1 99 6  
1 4  7 1  5 7  3 5  1 0  2 0 1 4  
1 5 7 1  5 9  3 5  1 2  2 04 3  
1 6  7 2  00  3 5  1 3  2 0 86 
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Station Latitude (S) Lon gitude (E)  Elevation (m) 
N 1 7  7 1 ° 5 8 1 3 5
° 1 9 ' 2 0 6 8  
1 8  7 1  56 3 5  2 1  2 0 5 8  
1 9  7 1  54 3 5  2 5  2 042 
2 0  7 1  5 1  3 5  2 6  
2 1  7 1  49 3 5  2 7  2 02 2  
2 2  7 1  47 3 5  3 3  2 0 1 2  
2 3  7 1  46 3 5  3 8  1 9 9 5  
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